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PART FIRST. 

ANSWERS TO EXERCISE MANUAL. 

Ex. 2. Page 4. 

1. a' + 6a'J + 6aJ' + 6'. 8. 26*1^0. 

2. — 6a?*-4aa^ + car+6rf. 4. 3aV^ + 9y. 

5. -31a'-28Vi+16-16V^. 

6. 15a"' + 33J*-29c' + 37(f*. 

7. Z^a'h + ^anc^2^i^h'c'+\\^, 

8. 9a-4^>-17c-12rf+12e. 

9. 6a»-2a'6-3aJ*~22ac'-7 6»-c». 

10. ^a? + 2an + l2ab^ + hK 

11. 85a;*y'2*. 

12. 7a« + 13a— 'J + 20a«-'J« + 13a— 'J»-8J*. 

13. {a-h'-d+f+m-2;)ot?+{la + b-c+d-n + o)x' 

14. (67n-;?+9)2:V-(2m-w+l)r'y«+(a+;?-l)a:»y 

-(a -10)2:. 

16. {^hc'-4:ah + m + l)x'^ + (Zah + am+ll)y^ 

-(a + 3J-3m+w7i-l)z* + (a + J + w+7)r. 

16. (a' + ai + 5)m'^' + (3&c»-3J-c)n'-* 
+ (3c»rf» - A) w'-' + (a - 2/^ -/) t;-. 



EXERCISE MANUAL. 







Ex. 3. Page 6. 






1. 


m'-2n'. 


16. 


a -86. 


30. 


a-l\b. 


2. 


-n\ 


17. 


4(a-J). 


31. 


n+1. 


3. 


2m' - m'. 


18. 


2a + i. 


32. 


M-1. 


4. 


n\ 


19. 


a-b. 


33. 


-{x+\). 


5. 


-2m'-w». 


20. 


3 (a -J). 


34. 


a-\-x. 


6. 


y-2ai». 


21. 


-*• 


36. 


b-c. 


7. 


— ai". 


22. 


%a-^. 


36. 


a-b + b. 


8. 


2a;- -y'. 


23. 


fy- 


37. 


a + i-10. 


9. 


ar + 2y. 


24. 


If 


38. 


5 (a -J). 


10. 


a;- + 2y. 


25. 


-i« + Ai. 


39. 


-2y. 


11. 


— (w + w). 


26. 


\\a-^b. 


40. 


2>x-ly. 


12. 


wi — n. 


27. 


i'^-my- 


41. 


3a;» + 3ay + y'. 


13. 
14. 


OT — n. 
2n — m. 


28. 


^ ^-21 


42. 
43. 


6a'J + 26'. 
-8(a»6 + a6»). 


16. 


5(w + n). 


29. 


5ia'-6iJ'. 







44. 2a; + 6a + 136 — 7c?-13. 

45. -2rc* + 2arc» + 2^>2:* + 6ca:-5^. 

46. 73a;*-114ar'3/-20a;Y + 34ay + 37y*. 

47. Zx^+lbxy — f—Ylxyz — yz — bz^. 

48. — 3aV+9a^ — 7aZ^3/*. 

49. 19a"'-176'* — 2cP+10c?«. 

50. ^a:' + 4aa:-lfa^ 

51. --2ia:-2ia + l|ft + iy. 

52. \a-l^ + \c, 

53. _2iy-5ia-^a; + ii. 

54. 2m\ 

55. (l-3a)a:* + 2ar' + 2(2-6)a:*-3car-5A 
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56. {a-e)a^+{a + b)x'-{b-c)x + d-A. 

57. (a + b)s^+{bc' + ga^)y-(c+/)xy'-(d+e)y', 

58. 2a'xi/'+(9c'- ^b)xy'+ (9a- 6 J')a:'y + 6(a + 3)y*. 

59. (7n+l)a:*— (4wn— 7p)a:*y+(3w— Ta^yy*— 7(m+l)a:'/. 

60. b(a — c)a^ + c(a-b)x*+Sd(c + 2e)a^—2f(d+g)x'. 

61. 37?»(7i — S)yz + '7q(p + 2)y»z« + 4a(^> + 2)/2'. 

62. 0. 69. 6a'-4a*-7^>«. 

63. 2(a' + 6'+c»). 70. - 10a'- 2ai + ll^^l 

64. 2(a' + (^-b^). 71. 16a*-2a^-^>'. 

65. 2(^>' + c»-a'). 72. - 17a' + 6a* + 6^>'. 

66. 0. 67. 30a»-18a&+96*. 73. a' + 13a'^>-9^>». 

6a -2a* + Sab~1b\ 74. -20a» + 14a*6 + 8^». 

Ex. 4. Page 9. 

1. 60^ — 12x^ + 3x2. 

2. a^b' + 2a*b'-a'b\ 

3. — 4a'rf— 2aVc?+3a»cc?'^ + a'rf. 

4. -a'^>'c + |a'c*-TV»'^^' + 2a'<?. 

6. -32:V + 9a:*y'~9a:»y* + 6ay». 

7. 6aV — 4aVy + 8a'2y. 

8. 8a»J»-20a*&* + 28a5*. 

9. —cfx + c^Q^ — a^. 

10. a;*y — 3rc»y* + 3a:V — ^*. 

11. - 3a;»3/'-»" + f ar'-'-'y- 2J»/+ar»-«-'y«-»''+3a:»-»-*y^-''r 

12. f oi'-fa'^ J* + ^a*^>^-4a*-« &*-'». 

13. 900c?W--" - 504c*c^*-'' - 1440c*^c^'-». 

14. 1350w»y'-1800m»+'y^+' + 75m*-y'-*. 
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!■_ 5. - 1700 h^-'^d^ + 1350 h'^'^d'^^-^^ - 25 i*-*-Hie^^H^-i. 

316. 1170c?^+»>'-1620(;»+1800(^'+^. 

X7. eOOrc - 1050:c™-^* + 625 rc^. 

18. 422^-39y*-*'» + 32/^+\ 21. 4:0^ -II xy-^by". 

19. 3a^-7a^> + 4^>^ 22. 6a^- 7aZ^ + 2^>«. 

20. 12^>«+ic-20c». 23. ba'+1a?h-^a^l^-Aah\ 

24. 16a;*-32a:»2/+16ar'3/»-8a:y» + 3/. 

25. 3a*-26a»5 + 37a»^>*-14a6». 

26. 10a^-9a*a; + 9aV — 3aV + aa:*. 

27. 15a;*-23a:» + 27ar' + 9a:-28. 

28. :i:* + 4ar»-19a:' + 64a;-35. 

29. ^o^h-1a^h^-\la^b'' + %a^b^-bahK 

30. a:*-10aa:* + 40aV-80aV + 80a*a;-32a*. 

31. af'-bx* + ^a^ + ^x^—1x + 2. 

32. a;^-9rr^3/' + 7a;Y + 13rc»2/*-19a:'y* + 8rcy«-y'. 

33. a;*-3aar»-9a'a:'-19a'a; — 6a*. 

34. 4a:»-16a;«~16a:^+12a:*+32r^ + 24a:^ + 8a: + l. 

35. ri:^-7a:«y+21a;^3/'-35a;Y+35a;»y-21a:'y*+7ay^-y'. 

36. a» - 6a' ^> + 9a'c + 12a^>* ~ 86a^>c + 27ac» -U^ 

+ ^Wc-bUc' + 21c\ 

37. 6a:*+3a:*y-15rcV-12a:»y' + 51ar'y*-45ay + 12y«. 

38. - 6a''ar + 22aV - 84a' a:* + 54a' a;* - 68ar^ + 32a;*. 

39. 2hf - llb'y'' + 28^>Y - 396Y + 44^>V* - 30 JY- 

40. 6c^-60c*2 + 58c'2;»-40cV + 38c2;*+13225. 

41. a« - 10a* ^> + 29a'b' - 24a' ^>' - 14a»6* + 22a^>^ - U\ 

42. of" -2o[^y-x*y' + 4:0^7/^ -x'y* — 2xy^ + f. 

43. Qa'^b'-27a^b* + Ua*b^-S0a^b'' + Sa'b'' + 2cd>\ 

44. 3a:^-lia;«+7a;* + lla;*-2aJ» + a;*-28a:+15. 

45. 35a' + lla»-15a*+18a'^-68a« + 28a^ 
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46. \0p^+\^p^q-2bp'^^Zp^^ + bp(j'+^. 

47. 2a^-5a«5 + 9a'^i«-9a*J» + 7a»^>*-5a'J«+2a^*-5^ 

48. 45c**-2c" + c*«-6c«-131c« + 150c*-62c». 

40. a«-15a*^> + 72a*^>'-95a»6»-72a'^>*-15a^>*--J«. 

50. a:"-12a;^^ + 46a:^°-36a;»-lll2:«+72a:^ + 184ar' 
+ 96 a;* + 16a?*. 

61. \^d^ - dU - 7c^V - 485rfV+ 50c^*e* - 436rfV 
+ 630c^V + 548de^ - 16e*. 

52. 3a*~7a*a; + 8aV-8aV + 3ia2;*-a:*. 

53. 50c?^-82c»-6l3J^c* + 5990Ac*+176l3jV<?'~155|c* 

-59^^ + 4. 

54. 8c^«- 33c?c^^ - 32|c'rf«- 70^c»c^*- h^jc'd'-\-%^&d^ 

■\-^<?d''~\c^d, 

56. - 6p« + 201;?^^ ~ 116j9*9' ~ 649j9Y + 448^*^* 

+ 187i^»^* - 328;?Y + ^^^\V<i - ^<t' 
56. 168c«-211|c«rf+34c'c^« + 82c«c?»-139fc*c;* 

c^ c?* 6c* ISC' , Sc?* 3c 1 



57. 



27 12 48 ' 64 ' 32 16 8 



4 3"^ 36 6 "^16* 

59. 0.2 w* - 0.46m'^r>+ 0.32 w*7i' — 0.08 m'w' - 2w'w* 

+ 0.277171*^ + 1.12n«. 

60. 14ar^-6a:*y-7r' + 2ic»2/' + 10a:'y-4ay» + y'. 

61. 14a;» + 21a;«-6a:^ + 38a:«+7ar^ + 42r*-30ar» + 26a;» 

-362r-20. 

62. a:'-2Ja;«y+7rr^y*-10ia;*y» + 12fa;»y*-8|r»y5 

+ 6a;3/«-2y^ 

63. w - mv^d-\-m>'d'' - m)^d^ + ^^h^d'^-^^hd'^^M^ 
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64. 8a» - SQa'b - SOa^b' + 225a* i» + lOba'b' - 441 a*6* 
-S^Sa'b'. 

66. 27y - 21 j9*a: + ISp'x" -r- 74j9V - 29p'x* + 2Zf7^ 
+ 72j9a;«. 

66. 85*+106'^ + 4i*-2iy-66« + 5J. 

67. 3 + 7a-8a' + 19a»~-10a* + 4a*. 

68. a^b-\-a^C'\-ahc — ah^ + a(? — b^c-^b<?, 

69. l-2a: + 4a:y-2a:y*+a:*--2a;'y + a:'y'-2y + y'. 

70. b^c7^z — b&o?y'\-^ abcxyz — ac^ xy^ — ab^ xz^ + a^cy'^z 

— d^by:^, 

71. a:* - (a - 5) ar» - (a6 - J + c) a;» + (ac + b^) x - be. 

72. a;*-(a-jo)ar'-(5» + a> + ^)ar^ + (a^'-5»a:+i«g'«. 

73. 2:*-(3a-5 5)ar^-(6a« + 15a5-86«)a:* 

-6a5(5a+45)a:-48a*^>«. 

74. a:* — (a + m) a;* + (am + ^ + n) r^ — (an + ftm + c) ar* 

+ (6n + cm) X — en, 

75. a:* — (a — m) a:* + (5 + w — am) ar* — {an — bm + c)x^ 

+ (&n — cm) X — en. 

76. ca:»-(5 + c)a;* + (a + 5-c)ar'-(a-J + l)a;" 

+ (l-a)a; + l. 

77. adz* + (ae + 6c£) 2» + (a/+ be + ed) z» + (5/+ce) z + c/. 

78. mrz^ — (nr — ms) 2* + (mp — rw — jor) z* 

— (mw + np +ps — qr)^ + (nu — jo* + qs) ^ 
+^ (g' + w) z - g'w. 

79. 8ma* +(9m-4w)a*-(12m+12w-p)a'+(16w+3;?)o' 

— 4pa. 

80. 8amar* + 2 (5 aw — 6 bm) x* - (^ap + Ibbn— I6dm) ar^ 

-2(av-Sbp- lOdn) x' + (Sbv — Sdp)x — Adv. 

81. a* + 3a"*+^-a"'+'-3a"^»-a — 1. 

82. a'»+*-5a* + 9a*-*-4a*-'-a*-». 
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83. ar^^—2arb + a""^ 5* + a*-* V - a—' i*+\ 

84. a;* + a;*-Y' 

85. 2a'+»--7a'+' + 12a^^^-19a'+20a'-^-lla'-'+5a'-». 

86. a*"^ — 20**+' — 2d^* + 2a*^^ + 0*^+' + 2a"+* -- a*+* 

-2a- + a"-^ 

87. 6a;*^'-23a:^*^H18a*»-aJ^-^-3a?*»-'+4a*«-»-a*'-^^ 

88. m«^ - llTTt'+'-'w*- ISm'+'-'n* + Sm'+'-^n'. 

89. e**~26»*-^rf+86»*-»(?~4c^-»(?+36»*-*d*-26^-*£P 

91. 2a»6-18a*5« + 6a*6^-18a«6» + 4ai*. 

92. 2i^+*-6tt'+" + 2w«+'-4w«+* + 3w'«+'-9M'«+» 

+3^«€+»_ 6 w»«+*-4 w»«+> + 12 w««+« -4 M^+» + 8w^n 

93. _ 8a*+*y*'-* - 10a:*+»y*' + 19a:*+*2^^ + 16a;*'+'y*'+* 

94. a*^»-4a*+12a*-^-9a*'-«. 

95. 9 y*^"' — 34 y^'-> + 29y"*+»^* — y«*+p+8^ • 

Ex. 5. Page 13. 



1. 5a» + 5. 


12. 


Za*x — ^aa? + a^. 


2. 7a;' + 8a;+l. 


13. 


y'-5y + 6. 


3. z» + iz' + i'2 + J'. 


14. 


2y'-4y' + y-l. 


4. 2o'+l. 


15. 


2x-1y. 


5. 6a'-a-l. 


16. 


2a' + 5o-7. 


6. a* + 3a:'-a;-3. 


17. 


3a'-2a6-J'. 


7. 6'+6'-5J + 3. 


18. 


Za? — 2ax + ba*. 


8. 12m' + 20m'n + 8mn'. 


19. 


a* + a'ar* + x\ 


9. d*-2d^ + Zd*-2d+\. 


20. 


5a: + 2. 


10. 2w»' + l. 


21. 


Za^ + ^xy + 'Z. 


11. /+2> + l. 


22. 


x'-a\ 
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23. x' + bxy + ST/', 31. ^b'-^bd+id', 

24. 2x' + bxy-7/', 32. ^d^^-^d^ + id. 
26. x'-Tx + b. 33. fa'-fa^^ + ^ai'. 

26. a:'-3a;+l. 34. |m« + |mn-|r^^ 

27. Sx' + 2x2/-7/'. 35. K + fa:y-iy«. 

28. 2:^^ + 50; + 6. 36. ^a'-ia^b + ^ab^-^P. 

29. 5a;*-2^'y + 4a;Y. 37. x^ — ia^-2x + i, 

30. 7a^-3a6 + 25^ 38. ^» + |a''6- Ja6* + |6». 

39. Hy'-'iy'z-iy'z' + ^y2^ + iz\ 

40. 2^2^ + 3iz*-6i2» + fz'-iz + f 

41. -^a'-ia'b + ^ab' + QbK 

42. -(4a + a;). 43. 8a; -5. 

44. x*-Sx'y-ba^y^+1xy'-2i/*. 

45. 4r' — 5a;V-8a;y* + 2y'. 

46. a* -Sa'b + 4:a'b' -2ab' + U\ 

47. Sar-Sar^'y+Tar'y'-SarY + Va;^/. 

48. 5y + 7y^2-9y»z^ + /r'. 

49. ^al'-^a'x+^ax^-ix'. 

50. a^-Ta'^^^^ + Gaft'-^i*. 53. 2x'y + 2x'f-xi/', 

51. 2a'' — 6a + 2. 54. 2a:» + a:y- 3y*. 

52. Tx' + Sxy-9y\ 55. r' + Sa^' + a:- 2. 

56. a^y^ + 2xY + ^^Y + ^^f + '^^^ + ^^' 

57. ^ + y^ + / + 2/' + y* + y' + y* + l. 

58. a — 5. 63. 2x^+3x7/ + ^^ — 2. 

59. 3a;'-3a;y + 42/'. 64. a-2a' + 3a». 

60. 2a^ + Sab- b\ 65. a- + 2a"'+' -4a"*+'+5a'"+'. 

61. {a + bf. 66. 3(^«-4c;'-»+5c^-*-t^-». 

62. a' + 2a5 + 6* + c. 67. 4th*-2h'-Sh\ 
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ea 2af^^ + Sar~'-^ar-\ 72. a;^— »-_y(-»)r 

69. Sb'-4tb-^+Sb'^^-b'-\ 73. x"* -2ari/^ + 7/^. 

70. Sai^'-4ai^+2x^'-ar-\l^ oTb^-Ta^-'b^. 

71. a^+Sa—^fe*— 6a—'5*r 75. l — x + x' — a^+x*—- 

76. l + ar + a:' + r» + a;* + 

'^^ '--y?-M- 

78. 1 + 1+1+1 + 1+ 

X a^ a^ x'' a^ 

79. a — ax + ax^ — cux^ -\- ax* — 

80. m + my + 7wy* + my* + my* + 

81. l + bx+15x' + ^bx' + lSbx* + 

82. l-4a + 8a«-16a'' + 32a*- 

«^ i+¥+¥+¥+^+. 

84. l-(a+b)x+(a+b)bx'-(a+b)b^x'+(a+b)¥x*- 
oc a, a — J,a — 5,a — 6,a — 5, 



5 ' b^y 5Y ^>V *V 



a 



86. l + 2a;+3a:' + 42:' + 5ar*+. 

87. 1+2 ,4 8 16 



pp ■»■ "^ I '^ ^ I X 

'3 9 "^27 81 "^243 

QQ J. X OCt 3/ X 

' ~~2~4~8~16~32~ 

90. l + Sx + 6x'+7x' + 9a^ + ' 
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'aT.. 1 + ? =2 :; ^ — - =0.0001984 

1 Ix 2 7 

7^ =0.5 ?! =0.0000248 

1X2 1x2 8 

1 v9v^ =0.1666666 c^ =0.0000027 

lX^Xc5 ]Lx2 9 

i;^ = 0.0416666 ^» ^ ^^^^3 

^— - = 0.0083333 ^1 

1x2 5 iL .-^ 0.0000000 

. 1x2 11 

^ = 0.0013888 0.0002262 

1x2 6 

2.7180553 

0.0002262 
= 2.7182815 = 2.71828 Ans. 

92, 1+^ =1.2 . 1 =0.333333 

5 3 

1=0.1111111 ^=0.142857 

^ = 0.0769230 1. = 0.090909 

^ = 0.0588235 ^ = 0.066666 

17 15 

^ = 0.0476190 -L = 0.052631 

4=0-^ ^=0.043478 

A = 0.0344827 ^^ = 0.037037 

1.5689593 0.766911 
-0.766911 

0.802048 X 4 = 3.20819^ Ans. 
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93. ? = 0.2 ^ = 0.002666666 

1 3 

f = 0.000064 «' = 0.000001828 

- = 0.000000056 c^ ^ 0.000000002 

0.200064056 ^^ ^^^^^^^^^ 

- 0.002668496 0.002668496 

= 0.19739556 = 0.19739 Ana, 

^ , a: =1.5708 3^ =0.6459686291 

±. — - = 0.079693558 1x2x3 

^ .**" ^ — - = 0.0046818307 

f — - = 0.000160444 1x2 7 

1x2 9 „ii 

^3 ^ — — = 0.0000035989 

■ J^ , - = 0.000000056 1x2 11 

1x2 13 T—T tt:— T 0.6506540587 

1.650654058 

- 0.650654058 
= 1.0 Ans. 

95. —^ =0.3333333333 

2w + l 

,,^ ^ ,,, =0.0123456790 
3(2w + l)» 

, ^ ,,, =0.0008230453 
5(2n + l)'^ 

,, .^ ,,, =0.0000653210 
7(27i + iy 

i =0.0000056450 

?— — = 0.0000005131 

ll(2n + l)" 

1 — _ = 0.0000000482 

13(2w+iy» 

= 0.0000000046 

15(2w + iy* 

'^ ^ ^ 0.3465735895x2 

= 0.69314 Ans. 
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Ex. 6. Page 17. 

1. 4a -2c. 5. 21 -liar. 9. 8 + 3a:. 

2. 4a. 6. 4:0. la 6a: -5y. 

3. 8a -95 -8c. 7. -8ar'-8a:. 11. 12a -3a:. 

4. 3a-3a: + c. 8. 2bce + 2bef. 

12. (2a'-a-3)5» + (7a«-9a-l)6» + (4a«-8a+9)6 

-(4a«-12a+5). 

13. (a'-b')m' + (a' + 2ah + Sb')m* 

-(a^b-ab^ + 2a + 2b + a^ + ab + b^)7n!' 
+ (a + 6 — 2ah)m* + abm. 

14. 2(a - b)a^ - (a» - 2ab - b')x*' + 2(a + 6 -ab^)x' 

- (2a' + 2b'- a^b^)3^ + 2ab'x - (a* - b^). 

15. a:«+2ar^y-(a*-2a + 3)a?*y' + (a-6)ar»3/» 

- (7a - 2)a:*/ - (a" - 4)ay^. 

16. (b^-a')m'-(a'+Sb^-4ab)m*+2(a*-Sab + 2b^)nv' 

- 2(3a» -bab + 2b^)m^ + 4a(a - b)m. 

17. (a'-4^>' + 2a+l)a:* + 46(4a+l)ar» 

-(7a'+6a^>-a+l)a:'+(6a'+10a^>-3a-2i-4^>'')a: 

-26(2a-l). 
la (b*-~2b' + l)x'-2(b'-2b^-b + 2)s^ 

-(2b'^-db'+2b-2)x' + 2(b'-Sb+2)x + (l-by. 
la 729a* - 243(1 -m)a'^- 54(4- 5m' + m)a* 

+ (53 - 51m - 57m' + 55m»)a' 

+ 6(4 + m - 9m» — m' + 5m*)a» 

- 3 ( 1 - m - 2 m» + 2 m' + m* - m*) a - ( 1 - m»)» . 

Note. In this example put x for 1— m and y for 1— m*. The multi- 
plication then gives 729 cfi- 243 xa^ - (243 y - 27 a:*) o*+ (54 xy - afi)a^ 
+ (27 y' — 3 x'y) a' — 3 ajy* a — y^. Then, x and y are replaced by their 
values. 

20. (4a'-9c»)y*-2ac/-(a'-16ac-c')3/' 
+ 2(2a* + c^)y-(4a'-c»). 
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21. a^+2ax^ + {a^-a+S)x'+(a''~4:a' + 7a-9)x' 

-(a«-9a' + 22a-10)a; 

+ [a^ - 8a* + 2Aa? - 36a» + 29a - 7). 

22. f+2hy+ (a»- 2ab + 6^)/+ («'- 3a*6 + 3a6*- ^>V 

+ 2(a'^> - 3a«5* + 3a^>» - ^>*)y 

+ (a*^- 5a*6 + 10a'^>'- 10a'6» + 5aZ^*- 6*). 

23. 2{3^ + f-7^y 

24. -2(10a*-15a*+7a'J + 12a6-12^>*)- 

25. ^a^b-2ab\ 26. 0. 29. 0. 

27. -10(a»-a^^-a&=^+6')- 30« 37^*-a^-26+2a-9al 

28. 12 f-2Sary, 31. - 27:t:»- 14a:y + 55^^ 

32. -5a« + 9a*c + 3a'^>-9a5c + 2aZ>». 

33. 10a*5 - 19a»^>* + 8a«5' + a6* - a*^ + 2a^>* - 51 

34. {x+yy{2a^x + x + y) 

= (2a' + \)a^+ {^a'y+Zy)a^+{2a'y'+Zf)x+y'. 

35. a' + aa;-3. 38. a + 2h-c + 2^d. 

36. a^-pa+q. 39. ^-(y-l)^+(3/'+2/+l). 

37. 7? + (a-h)z~a'. 40. (a-l)a;+al 

41. (a;» + a;+l)y-(:p+l). 

42. a^ + x'(a-2y) +x{y-2a)y + af. 

43. 2'^ + (m + w)2;-mw. 45. ^a^hY-^{a+b)x+%x\ 

44. «j/ + n^ + oy+J9. 46. 4ar*-6a:'y-3a:zH6z'. 

Ex. 7. Page 20. 

1. ot^-i^xy + f. 6. 4a:2-4a:^: + a^ 

2. ^,2-25c + c^ 7. 27a«-27a'^^>+9a6'^-^>'\ 

3. m' + 3m^7i+3m7i'' + n'. 8. 16a^+256=^-40a6. 

4. a« — 3a'*^> + 3a&»-5». 9. 9ar' + 30a:y + 26y^ 
6. m' + 4m7i + 4w». 10. 64z^-80z + 26. 
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11. 9 + 12d+^d\ 17. ^dc'-bQcd+ied'. 

12. 16m'-40mn + 25n^ 18. 64m^ + 64mw + 167i». 

13. l + ^x' + ^x'. 19. Slp'-64:pq + 9q\ 

14. 9 + 30w* + 25m'^ 20. 25a«- 20a*^>* + 46«. 

15. 16a«-24a» + 9a*. 21. af^-ea'b + Ua'b^-Sb^ 

16. 4a:* + 202r^ + 25. 22. /+ 6y'z+ 12^2^^ + 8z^. 

23. 8t^»+12w'v + 6wv' + t;'. 

24. 125 a' ~15a'b + l5ab^- b\ 

25. a;* + 3a:y + 3a;y + y». 

26. 129m^ -T- 1215m«n + 675m^i^ - 125w^ 

27. ^>^c?«-3a5*c* + 3a^^V-a-^6«. 

28. m«n' + 3m*wy^ + 3m'7ij9*^^+j9Y- 

29. 1000 -300;r^ + 30a;* -a;«. 

30. 216 + 540a» + 450a« + 125a«. 

31. 343 d"" - 294 d' + 84 c^* - 8. 

32. 512z" - 1728/ + 1944z* - 729. 

33. w?-n\ 42. 2b-b''x\ 

34. \-x\ 43. 49n«-36m». 
36. 9-y^ 44. 144 - a* 6^ 

36. 9a:^-4y». 46. a^3^-d?x\ 

37. 9(;y-l. 46. a^ -\-2ab ■{■¥-&/ 

38. 25a;* -4y^. 47. a*- 2a^> + 5«-(7». 

39. 9a'^^>*-25a*^>^ 48. ;r* + a;« 3/^ + 3/*. 

40. \^a^f~m:^y\ 49. 4a;*-4a;y + y^-9z^ 

41. a*-9a;^ 60. a;2 + 6a;z + 9z* - 4y*. 

61. a'^+6ad?+ 9^^-45''-- 46c?- (^^ 

62. \-\'2x + 7?-^x^-\2x^~93^. 

63. 4+12a»+9a«-a*-2aV^-c^*. 
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54. a* -a;*. 67. 9a« + 3a(4-w)-4n. 

55. 7ri' + Sm + 2. 6& 25s^-bx(a-l)-a. 

56. J* + 66*+ 8. 69. 9x'+Sa^(p-m)-mp. 

57. x' + bx + e. 70. 25/+5/(3a:+2a)+6a^. 

58. 9y* + 60y' + 96. 71. m' + 2m'(l-x)~^x. 

59. a;' + 3a: -10. 72. x' + f. 

60. Oa'^-Oa- 28. 73. 3/»+27z». 

61. 4a' -12a -55. 74. m»-n». 

62. 16a'*-48a:+27. 76. 8-a». 

63. 25 c?' -85 c? +66. 76. c?'+125. 

64. m'+(7i+2)m + 2w. 77. a»-27. 
66. l + 3a + 6 + 3a6. 78. 64m* -y". 
66. 16a* + 4a(6 + l) + 6. 79. 343a;»- 512y». 

8a 27 m'-a\ 

81. 4a'+ 16 J»+ 16a^> + 25c' + 4c?'- 20c?c?- 20acr - iObc 

+ 8ac?+166c?. 

82. dx' + Ay'- I2xy + I62;' + 25 - 402 + 24a:z - 16yz 

-30a: + 20y. 

83. ^p^ + 9a^+l2fx'' + 4i3c'y' + y' + ^xr/-^p^xy 

— \2x'y — 4p»y» - 6ary . 

84. a' + 4^>* + 4a^>' + 9c?«+16c?« + 24(?»c?* + 6ac»+126'6-' 

+ 8ac?*+165'd*. 

85. a* + 256* - 10a' i» + 4a' + 96* - 12a6' + 4a» - 20a&» 

-6a'6' + 30i*. 

86. ia;*+163/'-4a;'y + |y + 36z«+83/'2»+fa;'y'-i^y 

+ 6a:'2r'-48yz'. 

87. ^a'+Ja*-fa'+646*+i6'c?'-86»c-^a6'+24a'6-^ 

+ |aJc? — fa'it?. 

88. 0.36m* + 0.25 w' - 0.6m'n + 0.64 jo* + 9a;'« - 4.8j9»a:» 

+ 0.96m'^» - 0.872p' - 3.6m' a:* + Ztis?. 
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-f-2.4aa:» + 8a:*. 

9L m*+6dm^+15d^m*+20d''m^+lDd*7ri'+6d^m+d\ 

92. /-4x/+10a:'/-20a,-'y^-r25:rY-24r^y*+16a;V'. 

9a x'-xy + j/', 97. l-x + a;*. 

94 a:' + :ny + y*. 91 / + y + L 

96. (i—y. 99. w — ».• 

96. A+^Z. 100. jT + y. 

lOL a' + a^w + am* + w'. 

102. a^U'-k-a^b^xy + ahj^f-^x'f, 

103. /i* + A»m-f A'm" + A^m-' + Am* + m\ 

104. ^f^y-fa;y + j;'y' + a;^y* + a:2/^ + /. 

105. fri} — m^n\- m^ rr - - w* w^ + ?m^ n* — m^n^ + mn^ — ?i^. 

106. ii" - a'b + tf!'b^ -a'V' + a'b' ^a^U' + d'b'' -ab' ^b\ 

107. 2 A f w. 

108. I -x + x'-Ji^ + x'-oi^ + x\ 

109. X* f ^ fl. 

110. b^x^ - b^cx^y rbi^d'x^i/ — bd^xt/ + c^y\ 
UL S-\xh2x'^j(^, 

112 27 f-92/+3y^ + y\ 

113. L6a*-8a=*6-h4a''(^'^- ^ab'^ + b^ 

114i U/m' f-3/«/i f-Afcl 

116. \x -y. 

116. 1 25 nJ" \-'lbU'v-[-b ao' - F n\ 

U7. ct^ ^* - )• ct* b'x V-a'b^ x' + a- fr x' r abx' - f- x\ 

118. cjf»-- 0^:17/ + .li-^V^ x'y\ 

119. I ay-f.tt-y^--a'y^-t-a\7*. 

Uft .1 rb-rc, 121. ^'4-^-3. 



J 
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122. a + b — c + d. 

123. (x + yy^{x + yyz + (x + yyz'-(x+y)7f + sf. 

124. a'-a'(y + z) + a*(i/ + zy~a\y + zy + a\y + zy 

'-a(^/ + zy + (2/ + zy. 

125. (m + ny + (m + n)2)+p\ 

126. (a-by-{a-byx + (a-b)x'--a^. 

127. d' + d\e-h) + d\e-hy + d'{e-hy + d(e-hy 

+ ie-hy. 

m.f-f{x-y)+f{x-yy-{x-yy. 

129. m^n^ + m^n\x + y) + mn{x + yy + {x + yy. 

130. \a-\d. 

131. \a^-^xy + f, 

132. •g4;a* + A^a'w + ia'w* + |am' + m*. 

133. ^d'-^dh + ^h\ 

134. l + |a; + |a:*. 

135. a:* — a:*y + y*. 

136. a« + a*7w» + a*m* + a»m* + m". 

137. f-^z + y":^-:^. 

138. m» + m*w» + m*w* + ri^ 

. Ex. 8. Page 23. 

1. a(a + 25). 4. (a^ + S)(x' -S). 

2. (3ar-l)(a:+l). g /^f_?V?_?^ 

3. (6ar+7a)(6a;-7a). ' U ^A« ^/ 

6. (ar-3)(a; + 2). 

7. a;(a; + 2)(a;' + a;+l)(ar» + 8a; + 8). 

8. (x+l)(x*-x' + x'-x+l). 

9. (:c+l)(a: + 7). 

10. (2a; + 3)(2a:+13). 
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U. (a+b+c-dXa+b-e+dXa-b+c+dXc+d-a+b). 

12. (a-d+b-e)(a-d-b + e). 

13. (x + a){x + b)(x + c). 

14. (x-y)(z^ + xy + y')(x'-xy + y'). 

16. (x + y)[(a' + ab + b')x + ic^-ab + b')y]. 

16. (o + 2)(a-2)(a-2*+l). 

17. [(a + i)' + 4 a7 - [2 a (a + *)]». 

18. (a; -7) (a; + 4). 

19. (l-103:)(l+3a:). 

aO. (x-2)(x + 2){x' + 2x + ^)(x'-2x + i). 

21. 3a'(a + 2J). 

22. (x-2)(x + B). 

23. (3a; + 8)(5a:-7). 

24. (9o'J» + 16e')(3ai + 4c)(3a*-4c). 

25. («+2y)(a;-2y). 

26. (a:' + H^ + l)(a;»-H^+l). 

27. (2a; -3) (3a: -2). 

28. (2a;-3y)(2a;+3y)(4a:»-6ay+9y')(4«* + 63^+95^). 

29. (a;+l)(a; + 22). 38. (a; -7) (a; -9). 
80. (3a; + 5y)(3a;-5y). 39. {a + b)(c-d). 

31. (a:-l)(a:-5). 40. (1 -8a;)(l + 12a;). 

32. (x' + ^)ix' + \). 41. (2x + i/-z)(2x-y+z). 

33. (a;+12)(a;+12). 42. (a; + 3) (a;* -3 a; + 9). 

34. (a; - 2) (a;' + 2a; + 4). 43. (ah-l)(a'b' + ab + l). 
36. 7a;*(a;'-3). 44. 7a;y(a;+y)(a;'+ay+y')'. 

36. x(x - 12). 46. - 4a;'(a; - 16). 

37. (a;» + 2)(a;'-2). 46. (a;- + ay") (a:" + Jy")- 
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47. (x + ab) (x - ab){x + 2 a^) (x - 2 a% 

48. (a; + 3y)(^ + 3a:y + 9y«). 

49. {a-h)(a^ + ab + h'){a^-ab + h''). 

50. (x—hc — ca) {x-{-ca + ah). 

61. {x + y + z){x' + 1^ + z^ — yz — zx — xy). 

62. (:r - y) [{a? + ah + b'')x + (a' -ah+ b') y]. 
53. (a;* + y2)(^*-4a:*yz+7y'2;'). 

64. (a'-b^-c')(a'-b' + c'). 

65. (ar^ — ab) (x — a)(x — b). 

66. {a + b + c + d){a + b + c + dy 

67. (;rV + 8z)(2;'y»+12z). 

68. (ax — by)(ac — bd). 

69. (a + 5-c)(a + 5-c). 

60. (a; - a) (a; + 2a + 6). 

61. (6a;' + 5)(6a:* + ll). 

62. S(y + z)(z + x)(x + y). 

63. Write the expression in the form : 

X* - xy" -xf + y" -= x(3^ -y") - y'ix ~ y) 

65. (ai'+l)(az+l). 

66. (a;* + 4y») (a:" - 43*y» + 16a^y* - 64a^y + 256y«). 

67. 3ai(a + 6). 72. (ar'+y'+ay)(a;»+y'-ay) 

68. (a;»+3a;-l)(a;>-3a;-l). 73. (a; - 4y) (a; - 5y). 

69. 5a:(a^-2a;-l). 74. -(a;-3y)(ar-3y). 



70. 



U+r\(^+L\ 75. (a*+9)(a'+3)(a'-3). 
V a;-A W 76. a(a-4J). 

77. (a:-l)(a:'' + a;+l) 
(a:« + 2ar' + 3). 



71. ff + «Vf + 2^\ 
\a a;/ \a x J 
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fx-^{Sx+lOy). 79. (x+a)(x+b). 

80. fx' + y' + ^V^ + f-^y 81. (a;+6)(x+20). 

82. (x' + x+l)(x*~a; + l). 

83. (a» b' + c*) (a6' + c') (a^» - c»). 

84. (x-l)ix' + x+l)ir' + 2). 

85. (a;»-y» + 4ay)(a;»-y»-4ay). 

86. 4a;(a; + a). 

87. (a; +11) (a; +13). 

88. -aXx-3a)(x-Za). 

89. (a - 6) (a + 5) (a' + ai + 5') (a' - oA + i')- 

90. a;* - [(a + S)' + (a + c)'] a;» + (a + 6)' (a + c)' 

= (a; + a + J) (a; — a — 5) (a; + o + c) (« — a — c). 

91. (3^+m)(ax'+bx-am). 94. (2i)(26). 

92. a:"y"+'(aa;*y'+ia:y+c). 95. 2(a-b)(l-ab). 

93. (a:— a6+6e)(ar+aA+ac). 96. (x — 3bc)(x — ca-ab). 

97. lla;(r' + 3y)(a:*+16y). 

98. [(a + i)a;-(a-i)y][(a-J)a:+(a + &)y]. 

99. (x-y)(Bx' + Sxy + if). 

100. (1 - abc) (1 + 2aJc - a» - i' - c"). 

101. (x + y + z)(x'-yz). 

102. (a + 5 + e)(a — J — e)(c + a — A)(a + * — c). 

103. [(a + b)x + {a- i)y] [(a - 5)a; + (a + 6)y]. 

104. (ax -by) (ay -bx). 107. 2(a;'y»-15)(a:»y»-15). 

105. (ax + b)(bx + a). 108. (2aa;-6y)(2ia;-ay). 

106. (a;-c)(a; + a + Z.). 109. (x+y)(b+c)(x-\-y-b-c). 

HO. [a;-(a-6)»][a;-(a+J)»J. 
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lU. (x-2y-6)(x+y + i). 115. (a+3J)(a-i). 

112. c^x(a-x)(6ax+l). 116. (x+8)(x + 9). 

113. 2(2 + 5aJ)(2-5a*). 117. (x + i){x + i). 

114. (x + 6y)(x- 2y). 118. 9 («' + 4). 



119. f5 + « + iy54.«-i\ 
\a a; J \a x j 



120. (a:' + 27)(a;'-8) 

= (a: + 3) (a:" - 3a: + 9) (a: - 2) (ar" + 2a: + 4). 

121. (a: -11) (a: -11). 

122. (6a; + 5) (10a: -9). 

123. (a:+l)(aa; + i). 

134. (a + J + c)(a + &-<?)(c + a-J)(c-a + *). 

125. (4a: — 2/)(5a: — y). 

"••(-■+t+0(''-t+0 

127. (a: + 8) (a: -7). 

128. a:(a; + y)(x»-3a:y+3y«). 

129. (a:* + a») (a;* + a«) (a:» + a») (a: -\-a){x-a). 

130. (7a: + 9y')(7a:-9y). 139. (a+i)(o' + J')- 

131. (a:" - 5) (a:' - 8). 140. {p* + 125) (a:* - 125) (a:» + 25»). 

132. (a: + i)(a; + i). 141. (a: + a) (a: - J) (a: + <;). 

133. (a: - ll)(a; + 12). 142. - 2 a(a; + y). 

134. a;(a:- 20). 143. (a + *+c)(a+i + c). 

135. 4a:»y'(y+2a:)(y-2a:). 144. (4a:y + 3)'(4a;y-3)'. 

136. 3(l + 2a:)(l-2a:). 145. (3a:» + 3a:y + 2y») 

137. ^{x-(J!){x-oS). (3a:* -Say + 23/*). 

138. (2a: -3) (2a; +1). 146. (a: + 6) (a; + a + 6). 
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147. {x+l)(ax' + bx + a). 

148. {a + b)(x - a)(x' + ax + a^). 

149. (a + b + c){a-b-c)(c + a-b)(a + b — c). 

150. {x + y)[(a + b)x-~Sbyl 

151. 4 (a - 2) (a + 2) (b + 4) (b - 4). 

152. {x-y — z){x^ + y' + z'-'i/z + zx + xt/). 

153. (a - a;) (a + a:) (5 + a:). 

154. (bcx-a^)(bcx-l). 

155. (2a: + 3y)(2a;-3y)^ 

156. (a; + 2a)(a:-a-^>). 

157. (ax + b7/)(by + c). 

158. 5a;*(a: + 3y)(a:+14y). 

159. (x — a)(x — b-c). 

160. (6a:^^ + 4y^)(16a:^^-16y). 

162. {a-bx)(a+bx + cx'). 

163. (a;-a + 3)(a; — a-2). 

164. a:(a: + y). 

165. (a:^ + y2)(ar*-4r»2/z+7yV). 

166. 3(ar^ + 6y)(ar^ + 6y). 

167. (x-3)(x+l). 

168. (a;2-3a:+l)(ar^ + 3a:+l). 

169. (42:* + 9y^)(2a:+3y)(2a;-3y). 

170. x\x' + ^a')(x + 2a)(x-2a). 

171. (a;' + 4a;2/ + 8y')(r'-4a:y + 8y0- 

172. (ar»-ll)(ar»+10). 

173. 2(4 -3a;) (2+ 7a:). 

174. (2a;-l)(a:+l). 

175. ar^y(a + 3y)(a^-3ay + 9?/'). 
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176. a;(ar-l)(7a;+103). 178. (l+a:)(l + 14a;). 

177. (a:-2)(ar-4). 179. {x + 6){x + 9). 

180. (3^-^x+l){x'-\-^x+l). 

""• ('■+1-1 +0('--if+0- 

182. (x-a-2)(x + a+l). 189. 4a6. 

183. 21(a:-l)(3a;+2). 190. {x+5y)(x + 6y). 

184. (2a:-l)(a:»-2). 191. {Sx-by){Sx+Ur/). 

185. (a: + y)(a;' + y'). 192. (ar-a«+^>0(^+«-*')- 

186. S(x-7)(x + 2). 193. (a + J + o)(a + ^> + c). 

187. 5a^(S-2x)(b + xy 194. (oa; + iy) (Z>a: - ay). 

188. (a; -10) (a; -20). 195. (x+l)(2x' + Sx' + ^). 

196. (a: + a) (a: + 2 J). 

197. (a + b)(x + a){x'-ax + a*), 

198. (a:* + 4aa: - 4a^) (a: - 2a)l 

199. 2(x + 2a)(x + Sb). 

200. (a:^-c«-2i^)(a;» + c*-2a»). 

201.3(l-| + .)(l-|-.). 

202. (ax + b)(bx-a), 

203. 2J(a: + y). 

204. (aa; + iy) (6^ + «y)- 

205. {a + b-e)(a-b + c)(a+b+c)(a-b-c). 

206. (a:-a)'(a: + Z>). 

207. (a:-2y + 32)(a:-2y-32;). 

208. (4a:+5i)(2a: + 3a). 

209. 3(3a-3J-4a:)(9a-9J + 5a:). 

210. (a:-l)(a:+l)(^' + 2a; + 2). 

211. 2(2ar»-6y=^)(a:* + 10y'). 



2I2L r^i; r^?: . 

ILL 1 — i: — f 1: — f— r •— b— f: :3 — f^ — r). 

215-rir-: Ir — -:. C5l r-y r— ::>•. 

217* iT — -i -TV — !»' r^ — -- -Ti — V* - 

215- i — l-ik — l'. S30l 7jr/— I Ijtv — 1). 

aaO, -Sc:.s ^— a . EL r — f! x^ — 4 . 

«L x-li: ir-i: 23L 4^-^:31 

283, 1 — 7ir>' 1 — 7-r;.-. 233. Tjt— % T-r — ny». 

228. I -^-r - I'- > -3 r - ; . 23L I -^ zh 1 -- \^'Ah\ 

225, V— 1 • r-1 . jr-:S . X— S . 235. -r— 1 xr — i». 

226. Wr — j. Sx — 2> . 236. .x-i!> x— 6y\ 

237, -V— /; x— y -x— J. x^— >>- . x^-oj. '.x— o>\ 

238, 'V — fiO V — S: . 242. ox-~5y ^Tx — By). 

239, -V — ^'; a — 2. h;. 243. x-^-ti^ » » x-&>f«i). 

240, 14 ' 2x 3 . X ^ 2 .. 244. , ;5 - «r . /j^ - h"), 
2A1. 7r;c*-l, V-2;. 246. tx*-6y-^Ml3x»-40y») 

246, (ax — y ; (x — a V ). 

247, (3^^rnxy-^y)\j^—mxy^y^. 

248, xrx-a)rx-i). 

249, rx + V;(x-2)(x-r2)(x-f 3). 
260, [x*+(l-f-7»)y^][x»-f(l-77i)y*]. 
251. r9x'-lly)(lla:»-f 12y). 

262. ('j^y-^){x'y-U^). 
2Si. (x~ab-4:c)(x + ab~Sc). 

264. (x^ '{- mxy — y*) (2:* — rnxy — y*). 

265. (aa: - - by) (bx — ay). 
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256. a(a-2b + 3x){a-2b--Sx). 

257. (cux^ + bx + c)(ax' — bx + c). 

258. (x -d)(x + a) (x -b)(x + J). 

259. (x + t/z)(t/ + zx). 

260. (x + y-10z)(x + y + Sz). 

261. (ax — c) (bx + c). 

262. (x+l)(x + 2)(x+^)(x + 5). 

263. 3a:(3a; + 5). 

264. (2:*-a»-aft-i»)(a;»~ai + a» + 5»). 

265. (bx'-Si/^) (9x^+269/). 273. (a^'+y'Xar+SyX^-Sy). 

266. (2a'-b)(a:' + 2bx). 274. (.r- 3y^)(lla;-2l2/'0• 
267. (2:-a + J)(a: + a + ^>). 276. '(x' + ^y)(x'+9y). 

268. (a:- 6 + a) (a:- 6 -.a). 276. S(x + 2i/) (x+15y). 

269. 11 (3a; -4) (3a; -6). 277. (a - ^>)(a*- 25*). 

270. ab (a^-2ah'-2 b% 278. iV (4 « - ^>) (4 ^> -- a). 

271. (a;Y + 3)(a;V + 12). 279. a;»(6a + a;)(4a- 3a;). 

272. 12(4a;'-ll)(4a;*+l). 280. (3a: + 2)(a:»- 7). 

281. o? (a» + ab- b^) {a? -ab-\- b'). 

282. (ax + 2/)(bx-y). 

283. (x-b)(x + b)(x-a').* 

284. (a' + b*)(a'+bj(a + by(a-by. 

285. (a; - a) (a; + a) (a; + 5). 

286. (a; + y)(a;-y)». 

287. (2 + aa;)(a-2a;). 

288. 5(a;*-25) + 4a;(ar^-5) 

= (a;»-5)(5a;' + 4a; + 25). 

289. (a + bx)(a-bx + cx'). 

290. a;*(6a:-7)(6a; + 6). 

291. 2a(a* + 3i*). 
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Ex. 9. Page 31 






1. 2(:c+l). 


25. 3a: -2. 


47. 


a'+R 


2. 9{a + b). 


26. 3a: -2o. 


4a 


a(2a'+2ab-b^). 


3. 3(a:+l). 


27. 2a; +3. 


49. 


7a:» + 8a;+l. 


4 4(^ + y»). 


28. a:-l. 


50. 


a;«-2ar' + 3ar' 


5. a — x. 


29. x(x + 3). 




-2a;+l. 


6. oar (a — a;)'. 


30. 2(7 -3a;). 


51. 


ar'-3a;+l. 


7. «'-*'. 


31. a;+l. 


52. 


x + 1. 


& a;-y. 


32. a^ + 7. 


53. 


a(2a-3x). 


9. B(a'e + 2b'). 


33. x-y. 


54. 


(^+1)'. 


10. 2a+3J. 


34. a + 5. 


55. 


2a:'-4a:'+a;-l. 


11. J -a. 


35. x-y. 


56. 


a; -2a. 


12. 2rt+5. 


36. a-b. 


57. 


x-j-a. 


13. 4a + 36. 


37. x — a. 


5& 


x'-(a+b)x+ab. 


14. 5a:- 1. 


38. (a;-y)'. 


59. 


2a: -9. 


15, 3^(S(^-''iax'f-&x'y). 


60. 


a;'-l. 


16. a; + y. 


39. 5a;»-l. 


61. 


3^~(a-b)x+b'. 


17. (a+bf. 


40. a;»-4a; + 4. 


62. 


a;'+a;'+a; + l. 


18. 2a; -3y. 


41. a:'-4y». 


63. 


a;+l. 


19. a + b. 


42. rt(a'-2a+l). 


64. 


x + a. 


20. a;+5. 


43. 9a^(a;-l). 


66. 


a-b. 


21. a: -7. 


44. x'-y'. 


66. 


x—2a. 


22. a: -10. 


45. a'+a»-5a+3. 


67. 


a + b. 


23. a; -12. 


46. a; + 3. 


68. 


Bx-y. 


34. x+h 
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1. 100a' 6V. 


4. 906(o'-6'). 


7. 


12 (a* -x'). 


fi. aA(o + 6). 


5. (a+bXc'-d'). 


8. 


ab(a'x'-by). 


" ^'>-tiCJ-l). 


6. (a+6)(a-i)'. 


9. 


b\b + ax). 



k 
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10. (07+1) (a: + 3) (a: -4). 12. 12r' - 8a:'-27a;+ 18. 

Ih ar' + Sa^-x-S. 13. x{2x+l)(Sx-l)(^x+S). 

14. (x+2)(x + ^)(x' + dx+l). 

15. S6x'-Sax'-b0a'x+24a\ or (4a;-3a) (3a;-2a) (3a;+4a). 

16. (a'-9a» + 23a-15)(a-7). 

17. {a'-b')(a'-U'). 

18. 60a;«y=*+190ar^y+116ir*y*+ 64ry+ 48^:^- 30^:^. 



19. a'-J«. 




2a ir»-l. 


20. mnpq. 




29. (a;+l)(x4-2)(a;+3). 


21. 36.T»y'z'. 




30. (a.-»-19a;-30)(ar'+5a:+10). 


22. a^'-y'. 




31. (_x+l)(x+2){x+2,){x-\). 


23. (a; + y)(a;- 


y)'- 


32. (4a;»-9)(9^-4). 


24 6a(a' + 3a 


+ 2). 


33. (a-l)(a-2)(a-3)(a-4). 


25. a(a'-4J'). 




34. a?-l. 


26. a(4a'-l). 




35. a;"-l. 


27. 2a(o'-6'). 




36. •{x-a){x-b){x-c). 



37. (a; + c)(2a;--35)(a;» + aa;-^>'). 



Ex. 11. Page 35. 

p 4a5 • n i»-3ac 

"• ■;; — •*••*■• ~^ — :;^ — r 

9a: (T — ^ab 

„ 7b'-^ac , o 2a;^-y 

' 6c*-7aA' ' Sx'-/ 

g 8a^^>-a;» ^g 22' -3y' 

9a«-6^' • 3z*-2/ 

g 2a;^ — 3a'6' ^^ 3g»-a» 

* 3^»a» — 4a** 2a' + c'' 

10 tt + & ^g 3a' — 7 g 

7^»V • ail-Sc") ' 4a'+96'* 



1 


3n'' 




2? 


2 


2a 




36 


3. 


36' 


5a<; 


4. 


ea' 




5a:» 


6. 


4a 
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16. 5a' -3& 3L _3a_. ^^ ^+4. 

2(26'-3o) 5a-9b x+6 

17 1 32. («-^) («'+&') 48. 0-7& 

2x+l o+* a + b 

1& ^ ■ 33. ^ + ^ • 49l ^±^. 
3x-l (1-y)' a-* 

10 1 at _££_. sa ^ + ^ 

aa ^L. 3& ^ 5L 2£zi3. 

x-3 36(5a'+46) 7a;-3 

2L -52-- 36. ^-^ + ^'. a i£^I^. 
ar + l x' + ax — b^ 5a + 2b 

22. ^^^- 37. ^ + ^ ■ 63. ^^-^ . 
X a + b —X x — \ 

23^ 3: (33^ + 2) gg^ 3:-a ^^ 3x-4y 

2^" a: — * + c bx — Zy 

x'z' + y* b€-a(c+x) 3(y + 2) 

25. ^^ 4a - 

4:(a-Sx) (^a + b + c)(b + c~a) 

28. -^— 4L ^ + y + ^ . 56. ^^^+^>^ 
x + y x — y — z a-\-\ 

27. ^1-. 42. ^±2- S7. (^-1)' ■ 
ar + 2 x + 5 x*— 8x+l 

aa _i^. 4a ^- sa ^±A^ 

3x+2y X— a a 

2a ^^^ 44. :^^ sa -JL_- 

a'-26- x-3 *-2x 

aa 1 4& ?^. 6a '(■^+^/ ). 

5x(7x»+3) x+1 5 

x-5 
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Ex. 12. Page 38. 

n a-\-2m^ g b^ — a^ ,« a: + 5y 

m ab * 15 

2. MlZ«. 10. 3a±i. 18. A. 

a:— a 26 J-^ 

3. ^^ 



jj^ 4a + 36 19. 0. 



3a +26 12a ^ 4a 

- 3a' -2y ^ 21a -166 ' 45* 

6a6 " * ^21 36 + 5g-5a 



^ bay-2bx ^^ 



133a 36 



a^y 36 ^2 Ho^— 86 + 3g 

6. ^-=:2^. 14.2£±B_^ • 84 

10a;y 6 23. 0. 

rj^ bn + ax ^j^ x + y 24. a+6. 

5a* 3 

i« a-b 26. 5a + 2866, 

a 2. 16. ^— ^"' 306 

og a6 + ag + 6g gg^ 2(9acg^+60a6g— 5g(7) 

a6g ' ^bbdg 

^ a(np + mp+mn) 34^ _^. 

mnp 18 a: 

22 az~by — ex 35^ a6 + ag+6g 

29 2a6+ 36a: — 4aa- 
a6ar* 

606 

31. J^ 
6a? 

,0 a(3cy -5c/+4gc0 

6gcjf a* — 6^ 



uw. 


ahc 


36. 


«' + J» + c' 


ahc 


37. 


2aV 


3& 


2a 
a'-i' 


!ta 


a' + 2oi-5' 
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7a fx-^(Sx+10y). 79. {x+a)(x+b). 

80. fx'+y' + ^Va^ + y(-^\ 81. (x+6Xx+20). 

82. (x' + x+l)(x^-x + l). 

83. (a* i« + c*) (a5» + c») (ai' - c*). 

84. (x-l)(x' + x+l)(x' + 2). 

85. (a:»-y' + 4a:y)(a^-y>-4a;y). 

86. 42:(a; + a). 

87. (a;+ll)(a;+13). 

88. ~a\x-Sa)(x~Sa). 

89. (a-b)(a+b)(a' + ab + b')(a'-(d> + b*). 

90. x* - [(a + *)' + (a + c)'] 3^+(a + bf (a + c)' 

= [x'-(a + by][a^-(a + cy] 

= (x + a -\- b) (x — a — b) (x -\- a + c) (x — a — c). 

91. (ar'+w)(a^'+^>a:-am). 94. (26) (25). 

92. ary'^^(aa^f+bx^+c). 95. 2(a-^>)(l ~a&). 

93. (x—ab+bc)(x+ab+ac). 96. (a: — 3Jc)(a: — ca -aZ>). 

97. nx(x' + Sy)(x' + l6y). 

98. [(a + 6)a;-(a-J)y][(a-i)a; + (a + 5)y]. 

99. (:p-y)(3^^ + 3:ry + 4y2). 

100. (1 - abc) (1 + 2abc-a'-b'- c"), 

101. (:i; + y + z)(a7^-y2). 

102. (a + b + c)(a-b-c)(c + a-b)(a + b-c). 

103. [(a + 5)^ + (a-6)y][(a-i)a; + (a + 6)y]. 

104. {ax-by){ay~-bx). 107. 2(ar^y*-15)(ar*y»-15). 
106. (aa: + 5)(^>a; + a). 108. {2ax-by){2bx~ ay), 
106. (a;-c)(a; + a + Z)). 109. (a:+y)(^,+c)(a;-+^-^>-c). 

110. [x-{a-by][x-ia + bf]. 
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111. (a;-2y-6)(a; + y + 4). 115. (a+Sb)(a-b). 

112. a*x(a-'x)(eax+l). 116. {x + S)(x + 9). 

113. 2(2 + 5ab) (2 -bab). 117. (x + i)(x + ^). 

114. (x + 6j/)(x- 2y). 118. 9 (a:* + 4). 

119. /^r£ + «+iy£^«__lY 
\a a; J\ax J 

120. (a:» + 27)(a:»-8) 

= (a: + 3)(a:*~3a; + 9)(ar-2)(a:* + 2a:+4). 

121. (a;- 11) (a: -11). 

122. (6a; +5) (10a: -9). 

123. {x+l){ax + b). 

124. {a + b + c){a + b-c){c + a-b){c-a + b). 

125. (4a; — y)(5a; — y). 

127. (a; + 8) (a; -7). 

128. a;(a; + y)(:E'-3a^ + 32/»). 

129. («» + a') (a;^ + a*) (a? + a*) (a; + a){x- a). 

130. (7a;H-9y)(7a;-9y*). 139. (a + J)(a» + 6')- 

131. (a;'-5)(a:»-8). 140. (a;* +125) (a;*- 125) (a:» + 25'). 

132. (a; + i)(a; + i). 141. (a;+o)(:p-6)(:c + c). 

133. (a: -11) (a; +12). 142. -2a(a;+y). 

134. ar(a:-20). 143. (a + J + <?)(a+6 + c), 

135. 4a;'y»(y+2a:)(y-2a:). 144. (4a:y + 8)'(4a;y- 3)'. 

136. 3(l + 2a;)(l-2a;). 145. (3a;' + 3ay + 2y») 

137. a?(x-dr)ix-a^). (3a:»-3a;y + 2y'). 

138. (2a; -3) (2a; +1). 146. (a; + 6) (a; + a + J). 
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147. (x+l)(ax' + bx + a). 

14S. (a + b){x - a)(x' + ax + a"). 

149. (a + b + c)(a-b-c)(c + a-b)(a + b'-cy 

150. (x + y)[(a + b)x-~Sb7/l 

151. 4(a-2)(a+2)(^> + 4)(5-4). 

152. (a: — y — 2) (r* + 2/* + z' — yz + za; + xy), 

153. (a-a:)(a + a;)(5 + ar). 

154. (6ca;-a')(ica;-l). 

155. (2x + ^y)(2x-S1/y. 

156. (a: + 2a)(a;-a-^>). 

157. (ax + by){by + c). 

158. 5a;=^(a: + 3y)(a:+14y). 

159. (a:-a)(2:-6-c). 

160. (62:" + 43^) (16a;" - Idf). 

162. (a-6a:)(a+ia: + ^^). 

163. {x-a + S)(x-a-2). 

164. a:(a; + y). 

165. (x" + yz) {x' ~^a^yz + 1 f^). 

166. 3(a:* + 5y)(a;^ + 6y). 

167. (a:~3)(a;+l). 

168. (V-3a;+l)(a;» + 3a;+l). 

169. (42:* + 9y^)(2a: + 3y)(2a:-3y), 

170. x\x' + 4:a?){x + 2a){x-2a). 

171. (ar^ + 4icy + 8y«)(ar^- 4^:^ + 83/'). 

172. (ar»-ll)(ar» + 10). 

173. 2(4 -3a:) (2 + 7a;). 

174. (2a;-l)(a;+l). 

175. ar^y(a + 3y)(a'-3ay + 9?/). 
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176. a;(a:-l)(7a:+103). 178. (l+a;)(l + 14a:). 

177. (ar-2)(a;-4). 179. (x + 6){x + 9). 

180. (x'-ix+lXa^-^Ax+l). 

,81. (^ + J_'+l)(^_|| + l). 

182. (x-a-2)(x + a + l). 189. iab. 

183. 21 (x-l)(Sx + 2). 190. (a: + 5y) (a; + 6y). 

184. (2x-l){x'~2). 191. (3a:-5y)(3a:+14y). 
186. (a: + y)(a:» + y*). 192. (x-a'+b')(x+a'~b*). 

186. 3(a;-7)(a; + 2). 193. {a + b + c)(a+ b + c). 

187. 5a;*(3--2a:)(5 + a:). 194. (oa: + ^) (6^ - ay). 

188. (a; -10) (a; -20). 195. (ar+ l)(2a:* + 3a:* + 4). 

196. (a: + a)(a; + 2i). 

197. {a + b)(x + a)(x'-ax + a*y 

198. (a;' + 4aa:-4a'')(a:-2a)». 

199. 2(a: + 2a)(a: + 3Z>). 

200. (x'-c'-2b^)(x' + c'-2a'). 

»1.3(l-| + .)(l-|-.). 

202. (ax + b)(^bx-a). 

203. 2i(a: + y). 

204. (ax + by)(bx + ai/). 

205. (a+b — c)(a-b + c)(a+b+c)(a--b-c). 

206. (a:-a)'(a: + i). 

207. (a:-22/ + 32)(a:-2y-32;). 

208. (4a;+5J)(2a: + 3a). 

209. 3(3a-3J-4a:)(9a-9J + 5a;). 

210. (a;-l)(a:+l)(a:' + 2a; + 2). 

211. 2{2x'-5y')(x'+l0^). 
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212. (x->r2a)(x-^Zb). 

J13. (a^2b-c)(2b~e-a){c-ira-2h){a-ir^h — e). 
214. 3«»3^2»Ca^y-2y»2-r4a:z'). 227. {x+a + b)(x+a — b). 
216. C«-2«;('a:-i;. 228. 5(x— l)(x— 1). 

216. l(2x-\)(2x-b). 229. (x - y) (x + lOy). 

217. Cx* -3«y-/K^-r3xy-y»). 

218. (2» - 13ar - 1; (x* -r 13x - 1). 

218. (a-i-bf(a-b)*. 230. (7xy— l)(4ary+l). 

220. Zah(b-a). 2Sl. (x + 2)(x» + 4). 

221. (x - 12; Ca: + 25). 232. iahxy. 

222. 5a -Tx'y'Xl-Tx^yO- 233. (7ar + y)(7a: + 6y). 

223. |(3a: -10y)(3a; + y). 234. (l + ai)(l + 18aA). 

224. rx»-}-13a:+l)(x»-13x+l). 

226. (x \-l)(x -l)(a:+3)(a:-3). 235. (x + 1) (ax - 6). 
226. Hy'ix -yX3x + 2y). 236. (x-2y)(x-6y). 

237. (x» fy)(x+y)(x-y)(x»+9y')(x+3y)(x-3y). 

238. (x* ^OXx' + Sl). 242. (3x + 5y)(7x-3y). 

239. («'-}- J') (a -2i). 243. (x-ca-ab)(x+bc-\-ca). 

240. 14 (2x ■3)(x + 2). 244. (ai - c*) (oc - 6»). 

241. 7(x'-l)(x»-2). 246. (x'-6y>)(13x'-40y='). 

246. (ax + y)(x + ay). 

247. (x* + mxy + y*) (x* — mxy + y*). 

248. x(x-o)(x — J). 

249. (x + 7)(x-2)(x + 2)(x + 3). 

260. [x' + (l+«Oy'][x» + (l-.»)y']. 

261. (9x»-lly)(llx»+12y). 
252. (x'y-2')(x»y-162'). 
263. (x- ab-4:c)(x + ab-Sc). 
254. (x* -}- »ixy — y*) (x* — »nxy — y*). 
866. v'lx bi/){bx — at/). 
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256. a(a-2b + Sx){a-2b-~Sx). 

257. (ax' + bx + c)(ax'-bx + c). 

258. {x-a){x + a){x-b)(x + b). 

259. (x + yz)(i/ + zx). 

260. (x + y-lOz)(x + y + Sz). 

261. (aa; — c)(i:r + c). 

262. (x +l)ix + 2) (a;+ 4) (x + 5). 

263. 3a;(3ar + 5). 

264. (x'-a:'-ab~b*)(x'-^ab + a' + b^). 

265. (5a;^-3y«)(9:r^+25y«). 273. (2^+f)(x-{Sy)(x-8i/). 

266. (2a-Z>)(a=^ + 2Ja;). 274. (:r- 3y^)(lla;-2l2/'^). 

267. {x-a + b)(x + a + b). 275. ■(^ + 4y)(r^+9y). 

268. (x-b + a)Xx-b-a). 276. 3(a: + 2y) (:r+ 15y). 

269. 11 (3a: -4) (3a; -5). 277. (a-b){a'-2b'). 

270. ai(a» - 2ab - 2b% 278. TV(4a - ^>) (4 6 - a). 

271. (a:V + 3)(a;Y+12). 279. a;»(6a + ^)(4a- 3a;). 

272. 12(4ar»-ll)(4a;*+l). 280. (3a; + 2)(a:»- 7). 

281. a' (a* + a6 - Z^O (a^ -ab + b'). 

282. (aa; + y)(ia;-3/). 

283. (x-b)(x + b)(x-a').* 

284. (a* + ^>*)(a«+^>7(a + ^>)*(a-6y. 
286. (a;~a)(a; + a)(a; + ^). 

286. (x + y)(x-yy. 

287. (2 + aa;)(a-2a;). 

288. 5(a;*-25) + 4a;(ar'-6) 

= (a:^-5)(5ar^ + 4a; + 25). 

289. (a + bx)(a-bx+cx'). 

290. a;^(6a;-7)(6a; + 6). 

291. 2a(a* + 3S'). 
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Ex. 9. Page 31 


. 




1. 2(ar+l). 


26. 3a; -2. 


47. 


a'+b\ 


2. 9(a + J). 


26. Bx-2a. 


4a 


a(2a*+2ab-b^). 


3. B(x+l). 


27. 2a: +3. 


49. 


7x' + 8z+l. 


4. H^^ + y'). 


28. a:-l. 


60. 


x*-2a^+3x' 


6. a — a;. 


29. .i;(a;+3). 




-2a:+l. 


6. ax{a — xf. 


30. 2(7- 3a;). 


51. 


ar'-3a:+l. 


7. a' -J'. 


31. a;+l. 


52. 


a;+l. 


8. a:-y. 


32. ^ + 7. 


53. 


a(2a-3a;). 


9. 3(a«c + 26'). 


33. x-y. 


64. 


(^+1/. 


10. 2a+36. 


34. a + 5. 


55. 


2ar'-4a;*+a;-l. 


11. i-a. 


35. x — y. 


56. 


a;-2o. 


12. 2a + 5. 


36. a — b. 


57. 


x + a. 


13. 4a + 36. 


37. x—a. 


sa 


x'-(a+b)x+ab. 


14. 5a:- 1. 


3a (x-yf. 


5a 


2a;- 9. 


15. a:'(3a'-4aa:'3/»-6a:»y). 


60. 


a;'-l. 


16. x + y. 


39. 5«»-l. 


61. 


x'~(a-b)x+b\ 


17. {a + by. 


40. x'-^x + i. 


62. 


a;'+a;' + a;+l. 


la 2a; -3y. 


41. a;'-4y'. 


63. 


a;+l. 


19. a + b. 


42. a(a'-2a+l). 


64. 


x + a. 


20. x+b. 


43. 9a^(a;-l). 


65. 


a — b. 


21. a; -7. 


44. x'-y'. 


66. 


x — 2a. 


22. a: -10. 


46. a»+o'-5a+3. 


67. 


a + b. 


23. a:- 12. 


46. a; + 3. 


6a 


Zx-y. 


24. a;+l. 


Ex. 10. Page 34. 




1. lOOa'iV. 


4. 906 (a'- J'). 


7. 


12(a'-a;»). 


« -T^(a + i). 


6. (a+J)(c'-(f'). 


a 


a6(aV-6V)- 


h{b-l). 


6. (a+J)(a-6)'. 


a 


V(b + ax). 
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10. (x+l)(x + S)(x-4:). 12. 12r»-8a;»-27a:+18. 

11. x' + Sx'-x-S. 13. x(2x+l)(Sx-l)(Ax+S). 

14. (x + 2)(x + 4)(x' + Sx+l). 

15. 36a;'- Soa:"- 50a'a; + 24a', or (4x-Sa) (Sx-2a) (3a;+4a). 

16. (a' -9a' + 23 a -15) (a -7). 

17. (a^-h^)(a'-U'). 

18. 60a:«3/»+190r^y»+116a;*/+64r»y*+48a;y- 30a:y\ 



19. 


a* -J*. 




28. a^-1. 


20. 


wwpg'. 




29. (x+l)(x + 2)(x + S). 


21. 


se.r'yz'. 




3a (a-»-19a;-30)(a;'+5ar+10). 


22. 


x'-y: 




31. (x+l)(x+2)(x+B)(x-l). 


23. 


(x + y)(x- 


yy- 


32. (4a;'-9)(9a^-4). 


24. 


6a(a' + Sa 


+ 2). 


33. (a l)(a 2)(a 3)(a-4). 


25. 


o(a»-4J'). 




34 x'-l. 


26. 


a(4a'-l). 




36. x"-l. 


27. 


2a(a'-J«). 




36. •(a:-a)(a:-6)(a;-c). 



37. (x + c)(2x-Sb)(x' + ax-b'). 



Ex. 11. Page 35. 

1 3n» p 4a^ • n 5»-3ac 

2q 9x (^ — ^ah 

n 2a „ 7h^-4:ac ^ 2a;' -y 

' U ' 6c'-7a6* ' 3a;'-/ 

3 ?^ 8 Q«'^-^' 13 22' -3y' 

• bac' ' 9a»-^>^" ' 3z'-2/ 

4. ^ 9 2a;^-3a'6' -^^ 3c'-a' 

5a;'* ' 3Z>a;« — 4a* 2a' + c'' 

6 ^Q^ 10 a + 5 ^g 3a'— 7 c 

' 76' c* ' a(l-3c')* ' 4a'+9^»'* 
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.g 5tt' — 3& „ 8a ^ x + i 

' 2(26'-3a) ba-9b ' x + 6 

17. 1. Si^i^IZ^h^. m^. 

2«+l a~b a + b 

1& .-!_. S3. ■^-'-- • 4a ^. 

3*-i a-«-^' «-* 

19. _J_. 9L -S!£-. Sa ^■ 

20. ^^. 38k —^^ 6L 2£:^. 

«-3 S?.i5fl»-4?.) 7a:-3 

21. -^!L. 36. ^-^■^-^'\ sa. i£ll^. 
a;+l r^oT — b' 5o + 25 

22. ^^. ST. -^7^ - 63. 2^^. 

23. £l3^±A\ 38. ^-" 51 |^^. 

a*- 3^. 39. , '-^ , 5& #+!-. 

j^s* + .v* 6f-<nf+x> 3(y+2) 

25. ?£ 40. ^ 

4(a— 3x) (^a -j- i -j- <•) (^6 -j- c — a) 

26. -^^- 4L 'Ltl±l. 66. (2«±1)?. 
x + y x-n-z o + l 

27. ^ 42. £±|. 57. 4^^. 

x + 2 x + 5 z»-3x+l 

sa -^V «• ^- » ^^^ 

3x + 2y x-5 a 

29. -3^". 44 £^4 601 ^. 

o'-Sc x-3 6 — 2x 

aa i 4& ^^. eoi "(^+^y')- 

5x(7x'+3) x+1 5 

4& ^^^ 
x-5 
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Ex. 12. Page 38. 

2 a + 2m^ g b^ — a^ ,„ a: + 5y 

m ah 15 

2 3a; -g ^^^ 3a + *. 18. i^. 

a:- a 2& 12 

3 4& j2 4a + 3& 10. 0. 
3a + 26* * 12a * gQ 4a 

^ 3a' -2y 22 21a- 16& ' 45* 

6a5 * * ^21 35 + 5c-5a 

g bay-2bx jg 133a ' 36 

a?y ' ' 36 ' ^2 H^ — 86 + 3c 

6. ^^Zl2^. 14. 2^^ • 84 

r, bn + ax jg x + y 34. ^^j 

■ 5a' ' 3 

a-h 25 5a+286& 

a 2. 16. ^- 25. —303— 

26 «fe + Q^g + ^g 33 2(9 adg + 60 ac?— 5 gy) 

aAc ' ^bhdg 

^ a(np + mp+mn) ^ _a_ 

mnp 18 a; 

23 az — hy — ex 35^ <^^ + «g+^g 



a;y2 



aic 



29 2ab + ^hx — 4iax ^^ a^ + h^ + (^ 
aho^ abc 

30. — . 37. ^5—^. 
606 2aV 



31. -5L 38. 



2a 



6rp a* -5* 

a(3(^/-5g/+4gc0 3g a^ + 2ah-h^ 

bcdf ' ' a'-b' ' 
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40. 2^^ 



«a 



47. 3x + 2 5^ 2a + b 
x—1 2a — b 



41. ^_. 48. -^^. 55. ,, ^, , • 

a:— y a — ar a;(l — 4ar) 

42. -i^«L.. 49. ^^^" . 56. ^^ 



43. ^_+_?. 50. ^^ 57, Q^*+6a'a;' + ^^ 

oa: a-\-x a* — a;* 

4^ a + 6 . 5L H^ + ^). 6& 2 

2(a -b) x'-b' (a:+l)(a;+2)(a;+3) 

45. —5^—. 62. -^. 69. '^C^^-'^) . 

2a-Sx a-b (a;» - 1) (a; - 2) 

^ 3a'-2a6+36' -, 2a;-3 gQ 2a;-3 

2(a'-i') ■ ' x{4:^-l) ' (:c'-l)(2^+3)' 

gj 8a*-3^-2ix' + 5x-4: 

(a:'-l)(a; + 3)(a;-2) ' 

g2_ 3a« + 4a'a;4-6aV-4aa:' + 3a;* 

a* — a;* 
», 2a;' + 21a;+13 
' (l-x')(l-ix')' 
64. ^L.. 72. -1. ^g_ ^(^-2) 

gg 18(2a+15) ■ abc g^ 2a? 

16a*-81 74. 0. «:' + / 

66 ^ + c 75 2a^ — 9a;+44 gj 2y' 

(a:-a)(6-a:y ' a;» + 64 ' ' x"-/ 

67. 0. 7g 2a --g 4-3a;+2a:'-3a:* 

ea 0. ' a;»-a»' ' 2(l+«») (l+a:*)' 

gg x'—Aax-a' ^ 3^+1 gg 2(a;+l) 

(ar'-a')' " " a;*-3a^-f3a;»-a;' ' a;» + a; + l' 

7a 0. 7g^ ^ g^ 3^+9 

71. 0. ^-27 
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87. 
88. 



96. 
97. 



86. . ^f • 88. 0. 91. -^• 

a* + a*4-l x + 2 

. 2(3^ + 4) . 92^ _5a_ 

(x—iy x—ba 

2a;*+10a.-'-9a:'-16aH-4 93 a{x-9a) 

(4-a;*)' ■ ■ (ar-6a)(a;-4a)' 

gg 9a:'+l 94 12 + 25a;-a^ 

* (2a:- 1)' ■ (3 + a;»)(3 + a:)» 

9Q 1a^-^ax-23* 9g 84 -186 a; +93 a:* -6a;' 



2(a-2a;)' 4(3 -2a;)' (3 + 2a;) 

(g«_2z'-3)(4z'-3)-(2'-4z+l)(5z'+5z'-9) 
(42* - 3) (3«' + 2) (5z* + 5:? - 9) 

4a:' + 40 a;' + 70a; -22 
a;* + 5a;»-13a;'-77a;-60" 

ll-a;* 99 3a'-41aa;+ 74a;' 

(a;-2)(a;-5)(a;-7y ' 3(2a-5a:)' 

100. 0. 



1 


ispv^ 




35m' a;" y" 


2 


8^ 




Syz" 


'A 


4rf 




9acy 


4. 


1. 


5. 


«J' 


6. 


30* 

8 



Ex. 13. Page 43. 
7. 



8. 



3 a' 
bhc 
2m"n 



9. ^. 
10. 



125 ^^'^ 






12. 



32 a' h' 
243 c*2:*' ""' 3^> 



13. 


Sa'b^x" 


27 y« 


14 


a^'y^a^-" 




326'^-' 2* 


15. 


1 


16. 


Oa'Va; 
26" 


17. 


16*' 

27 d* 


i» 


2(a-6) 



30 
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40. 
41. 
42. 
43. 
44. 
45. 
46. 



2bc 
a'-b'' 

1 
x—y 

12a 
l-9a»' 
a-\-x 

ax 

a-^h 
2{a-b) 

6a; 
2a -3a:' 
3a'-2a5+3^>^ 

2{a^-b^) 

8a;*- 



47. 



48. 



49. 



3a: + 2 
a:-l* 
6aa; 



a~x 
2xdr 



a' 



-1 



54. 



55. 



56. 



2a + & 
2a -6* 
2 



xil-^x") 
16 



50. 



4a 



a-\-x 
51. ^(« + 6) 



(a; -2) (a; + 2)' 



a — b 
2x- 



58. 



60. 



a'— a;' 

2 



(a;+l)(:r+2)(a:+3) 
a;(5a; — 7) 



c^- 



ar(4a^-l) 
a:'-24a;» + 5a;-4 



l)(^-2) 
2a;-3 
(a;»-l)(2a:+3)' 



63, 



64. 
65. 



67. 
68. 

69. 

70. 
71. 



(a^-l)(a; + 3)(a:-2) 

g2, 3a* + 4a'a; + 6a'a:'-4ffla;' + 3a;* 
a* — a;* 
2a:' + 21a:+13 
(l-a;')(l-4ar'y 
72. -1. 
J_ 
abc 
74. 0. 

2a:'-9a:+44 
a;» + 64 
2a 



18(2a+15) 
16a* -81 ■ 
x + c 



(x—a)(b—x) 

0. 

0. 

a:*— 4aa;— a' 

(x'-aj 
0. 

0. 



73. 



76. 



79. 



80. 



81. 



x(x-2) 

3^+1 

2x' 
a? + f 

2.y' 



76. 



77. 



-a' 
a:' + l 



x'^-Z??-{-Zx'—x 



4-3a;+2ar'-3a:* 

2{x+D 
a^' + ar + l 



7& 1. 



84. 3^ + 9 . 

a;"- 27 







375f 
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40. 
41. 
42. 
43. 
44. 
45. 
46. 



2hc 

1 
x-y 

12a 
l-9a«' 
a + x 

ax 

a + b 
2(a-bj 

6x 
2a -Sx 



47. 3^. 

X— 1 

6ax 



48. 



49. 



50. 



a — x 
2a7a" 



1 



4a 

a-\- X 



51. ^{£L±*). 



a — 6 



3a'-2o&+3y gg 2a; -3 



2 (a' -6') 
61. 

62. 

63. 



64. 



66. 



66. 



67. 



6a 



69. 



60. 



2a + b 

2a — b 

2 



a;(l- 



16 



64 
65. 



67. 
68. 



a:(4a:'-l) 
8a^-ar'-24a^ + 5a;-4 
(a;* -1) (a; + 3) (a; -2) " 
3a« + 4a'a; + 6a'a:'-4ffla;' + 3a;« 

a,* — x* 
2a:' + 21a; + 13 
(l-«')(l-4af')' 
72. -1. 



(a: -2) (a; + 2)' 
a*+6aV + a;^ 
a*-x* 
2 
(a;+l)(a;+2)(a;+3)" 

a; (5a; — 7) 
(a;«-l)(a;-2y 

2a;-3 
(a;'-l)(2a;+3)' 



x*-i/* 
18(2a+15) 

16a* -81 ■. 
x + c 
(x—a)(b—x) 
0. 
0. 
a;*— 4aa:— g' 

(x'-aj 



7a 

71. 



0. 
0. 



73. 
74. 
76. 

76. 

77. 

7& 



1 

ctbc 
0. 

23;*- 



-9a;+44 



ar' + 64 

2a 



79. 



8a 



81. 



-a' 

3*+l 



x*-3^+Sx'-x 
1. 



x(x-2) 

23? 

a? + f 
2y' 

ga 4-3a;+2ar'-3a:* 
' 2(l+a;«)(l+a;')' 

83. 2(^+1). 
a:' + a;+l 

84. 3^ + 9 
a;*- 27' 



a»+a* + l J + -J 



85. . ^^ _ 86. 0. 91. -* 



Q„ 2(3j + 4) « ha 

gg 2j'+lCb-^-9j:' 16x44 ^ ^' 

(•t-j^)' ■ U ■ - ,- i.O 

■ 2(a-2x)» * \{% 1 

B6 ^3*- 2^*- 3) (42*- 3)-(i'-4«-f l)(»^+&^~ g) 
(4 ;* - 3) (3 z* + 2) (5«* + 5if - «) 

gy 4j:*+4O.r' + T0j-22 

■ ^< + 5aJ_ 13^-77* -60 

ll-«« gj 3«« 41 



(j:-2)(a:-5)(x-7) 8(2« l-^;- 

100. 0. 



Bx. 13. Page 43 

2. 8^. 8. ^Q-. 14- 

'i J± 9. ~. 16. ' 

4 1 10. -?5L, w. ^!i!:!5^ 

^' Y "* 2401^ "'ZliP 



24 EXERCISE MANUAL. 

212. (x + 2a)(x + Sh). 

213. (a + 2b + c) (2b + c - a) (c + a-2b) {a + 2b - c). 

214. 3x'i/'^(x'y-2fz+Axz'). 227. (x + a + b)(x + a-b). 
216. (x-2a)(x-b). 228. 5 (a; - 1) (a: + 1). 

216. 7 (2a: -1) (2a: -5). 229. (a:-y)(a:+ lOy). 

217. (x'-Sx7/-y^)(x' + Sxi/-~7/'). 

218. (a:^-13a:-l)(a;^ + 13a:-l). 

219. (a + by (a -by. 230. (7a:y- 1) (4a:y+ 1). 

220. Babib-a). 231. (a: + 2) (a:" + 4). 

221. (a: -12) (a: + 25). 232. ^abxy. 

222. 5(l-7ar»y^)(l-7ar^y'). 233. (7ar + y)(7a: + 6y). 

223. |(3a:-10y)(3a: + 2/). 234. (1 + ab) (1 + IS ab). 

224. (a:*+13a:+l)(a:"-13ar+l). 

225. (a:+l)(a:-l)(a:+3)(a:-3). 235. (a: + 1) (oa: - 6). 

226. 3y'(a:-y)(3a: + 2y). 236. (a:- 2y)(ar- 6y). 

237. (a:^+3^)(a:+y)(a:-y)(a;«+V)(a:+3y)(a:-3y). 

238. (a,'^ - 20) (ar' + 31). 242. (3a: + 5y)(7a:- 3y). 

239. {a^ + b^)(a-2b). 243. (x-ca-ab) (x+bc+ca). 

240. 14(2a:-3)(a: + 2). 244. (ab- c'){ac-b^). 

241. 7(a:^-l)(a:*-2). 245. (x'-6f)(lSx'-A0y'). 

246. (ax + y)(x + ay). 

247. (x^ + mxy-\-i^)(a^ — mxy + i^). 

248. a:(a:-a)(a: — i). 

249. (a: + 7)(a:-2)(a: + 2)(a: + 3). 

250. [a^ + (l+m)f][x' + (l-m)7/»l 

251. (9ar»-lly)(lla:»+12y). 

252. (a:^y-2:^)(a:*y-16z0- 

253. (x-ab-4:c)(x + ab-Sc). 

254. (a;* + mxy ~ y*) (^ — wa:y — y*). 

255. (ax — Z>y) (5a: — ay). 
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266. a(a-2b + Sx)(a-2b-3x). 

257. (ax' + bx + c){ax'-bx + c). 

258. {x-a)(x + a)(x-b)(x + b). 

259. (x + yz)(2/ + zx). 

260. (x + y-10z)(x + y + 32). 

261. (aa; — c)(&a; + c). 

262. (x +l)(x + 2) (a;+ 4) (x + 5). 

263. 3 a: (3 a; + 5). 

264. (3^-a*-ab-b')(x'-ab + a' + b'). 

266. (5a^-3y)(9a;'+25y). 273. {x'+i/')(x+8y)(x-8i/). 

266. (2a -6) (a' + 26a:). 274. (ar-3y')(lla;-21y'). 

267. (x-a + b)(x + a + b). 275. '(a:» + 4y)(a:»+9y). 

268. (x-b + a}(x-b-a). 276. 3(a; + 2y) (a;+ 15y). 

269. 11 (3a; -4) (8a; -5). 277. (a-i)(a'- 26'). 

270. a*(a' - 2ab - 26'). 278. TV(4a - b) (4 6 - a). 

271. (a;*y' + 3)(a;Y+12). 279. a;'(6a + a;)(4a-3a;). 

272. 12(4a;»-ll)(4a;'+l). 280. (3 a; + 2) (a;* -7). 

281. a» (a* + ab- 6') («' - a6 + 6'). 

282. (aa; + y)(Ja;-y). 

283. (a; -6) (a; + 6) (a; -a').. 

284. (a« +*♦) («' + *')' (a + *)' («-*)'• 

285. (a;-a)(a; + o)(a; + 6). 

286. (x + y)(x-yy. 
TSn. (2 + aa;)(a— 2a;). 

288. 5(ar'-25) + 4a;(a;*-5) 

= (a;'-5)(5a;» + 4a; + 25). 

289. {a-i[-bx){a-bx-\-ca?). 

290. a;* (6a; -7) (6a; + 5). 

291. 2a(a' + 3J'). 
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Ex. 9. Page 31. 

1. 2(ar+l). 25. 3a;-2. 47. a^+h\ 

2. 9(a + 5). 26. 3 a; -2a. 48. a{2d^+2cib-h^). 

3. 3(a:+l). 27. 2a: + 3. 49. 7a:» + 8ar+l. 

4. 4(a;» + y*). 28. :r-l. 50. a;*-2a;» + 3a;* 

5. a — a:. 29. .i;(a: + 3). —2x+\. 

6. aa:(a-a:)l 30. 2(7 -3a;). 51. o^-^x+l. 

7. a'-^>^ 31. x+l. 52. a;+l. 

& a;-y. 32. a;* + 7. 53. a(2a-3a;). 

9. ^(a*c + 2b''). 33. x-y. 54. (a; + l)». 

10. 2a + 3i. 34. a + 5. 55. 2x''-^+x-l. 

11. 6 — a. 35. x~-y. 56. a; — 2a. 

12. 2a + 5. 36. a — h. 57. a; + a. 

13. 4a + 36. 37. x-a. 5& a;»-(a+i)a;+a6. 

14. 5a; -1. 38. {x-y)\ 59. 2a: -9. 

15. ar^(3a»-4aa;»y»-6a;»y). 60. a;*-l. 

16. x + y. 39. 5a;»-l. 61. a^-{a~h)x+b\ 

17. (a + 6)^ 40. a;^~4a; + 4. 62. ar»+a;» + a;+ 1. 

18. 2a;~3y. 41. a;^-4y*. 63. a;+l. 

19. a + h. 48. a(a«-2a+l). 64. ar + a. 

20. a; + 5. 43. 9a;"(ar-l). 65. a~h. 

21. a;— 7. 44. st^-y", 66. a;-2a. 

22. a; -10. 45. a»+a'-5a+3. 67. a + h. 

23. ar-12. 46. a; + 3. 68. 3ar-y. 

24. a;+l. 

Ex. 10. Page 34. 

1. 100a*6V. 4. 90i(a'-6*). 7. 12(a«-a;»). 

2. ah{a + b). 5. (a+6)(c»-d'). & ab(a^x'-b^y'). 

3. 12a6(6-l). 6. (a+b)(a-by. 9. 6»(J + aa;). 
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10. (x+l)(x + S)(x-4:). 12. 12r»-8a;»-27a;+18. 

n. a^ + Sx'-x-S. 13. x(2x+l)(Sx-l)(Ax+S). 

14. (x+2)(x + ^){a^ + 3x+l). 

15. 36a;»-3ar*-50a'ar+24a', or (4a:-3a)(3a:-2a)(3a;+4a). 

16. (a' -9a' + 23 a -15) (a -7). 

17. (a'-b')(a'-W). 

18. 60a:«y^ + 190r^y»+116a:*y*+64r»y^+48a:y- SOxif, 



19. a*-&'. 


2& :r'-l. 


20. vmpq. 


29. (a: +1) (a; + 2) (a; + 3). 


21. 36.r»y'2». 


30. (a.-»-19z-30)(«'+5a;+10). 


22. a:" -3/". 


31. (a;+l)(a;+2)(:r+3)(a;-l). 


23. (x + y)(x-yy. 


32. (4a;»-9)(9«'-4). 


24. 6a(a' + 3a + 2). 


33. (a-l)(a-2)(a-3)(a-4). 


25. o(a'-46')- 


34. a;»-l. 


26. a(4a'-l). 


36. a;»-l. 


27. 2a (a' -J'). 


36. •(a;-a)(a;-J)(a;-c). 


37. (x + c)(2x- 


-3i)(a;» + CM:-6')- 



Ex. 11. Page 35. 

^ 3w' g 4oi • jj b'-Sac 

2q' ' 9x' 

2. 2o. 7. U'-iac ^ 

Zb 6c'-Tai 

, 3J' 8a'&-a!« „ 

* r '*• n~i Til' ^"' 

.6^ 9 2 a;* — 3o'6' , - 

bx'' ' Sbx*-ia*' 

5. -i«_ la ° + ^ • 15. 

76V a(l-8c») 4a'+96' 



c*- 

2x' 


iab 

-y 


Sx' 

2«'- 




32'- 


-2f 
-a' 


2a'- 
3o' 


-7c 
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,g 5a' -36 g, 3a ^^ £+4 

2(26'-3a)' ' 5a-9b ' x + 6 

17. _J_. 32. («-^)(«'+^'). 48. ^^. 

2a;+l a + b a + b 

la ^— . 33. ^• + " • 49. ^. 

3a:- 1 (1-y)' a- 6 

ifl 1 04 ^ 50. ^ + ^ 

20 -^ 35 4gV gi 2a;-3 

a:-3' ■ 36(5a'+46) " 7a:-3 

21. _5JL. 36. ^~^ + ^'. 52. i^^zM. 
x+1 x' + ax-b^ 5a + 26 

22. ^-y. 37. ^ + ^ ■ 53. ^^~^- 

a; a+6 — a; a; — 1 

23^ 0^(3^ + 2) 33^ x-a ^ 3:g-4y 

2^^^ a; — 6 + (? 5a; — 3y 



24. ^.V' 39 ^-^ 55 4y + 3 

ar^z' + y* ■ bc-a{c+x) ' 3(y + 2) 

3a? ^ ^£ 

4(a-3a:) ' (a + b + c)(b + c-a) 

_^. 41. ^ + y + ^ 56. (^^'+'^)^ 

x + y x — y — z a + 1 



25. 
26. 
27. 



x-\-y x~y — z a + 1 

_^. ^. £+2. 67. (^-1)' • 

a; + 2 a; + 5 a;'-3a;+l 



28. -^. 43. ^. 5& ^i*-'. 
3a; + 2y ar — 5 a 

29. ^ML_. 44. ^. 59. ^. 
a' — 2c a; — 3 J — 2a; 



1 46. £^. 60 7i^±5Sd^. 

5a;(7a^+3) a: + l 5 



46. ^^. 
a; — 5 
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Ex. 12. Page 38. 

j^ a_+2m* g^ b^ — a^ yj x + by 
m ' ab * 15 

2 Sx — a ^^ Sa + b ^g, — • 
' x-a' ' 2b ' 12 

3 4^ 11 4a + 36 19. 0. 
Sa+2b * 12a * ^q 4a 

^ 3a' -2y 12 21a- 166 ' 45* 

6ab 6 21 36 + 5c — 5a 

g 5ay-26a; ig 133a ' 36 

x'y ' * 36 * 22 lltt— 86 + 3g 



6. ^-2.y' 14 2a + 36 



84 



10a;y * 6 23. 0. 



„ bn + ax ig a; + y 24. a+b. 

' 5a» * 3 

^ z oc 5a + 2866 

o r» IIS ^~-^ 25. ■ 

8. 2. 16. -y. 305 

Qfi ci^ + <^c + ^g 33 2(9 ac?i7 + 60 ad— 5 c^) 

abc 45 6c?^ 

2Y^ a(np + my+mn) 

TPMp 

28 az — 6y — ex gg^ ab+_ac+^^ 



a 
18a;' 



ajys 



a6c 



2a6+36a;-4a3; gg^ a' + b^ + g' 

aJa;* a&c 

7 



30. -U- 37. 2: 



60 ft 2aV 



31. ^ 



2a 



6a; a'-b' 

a(Sdf--bcf+4:cd) gg a' + 2a6-6' 

6cc^ ' ' a'-b' 
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40. -^^. 47. 3^ + ^ 64. 2« + 6 
a»— J* ■ ' x—1 2a — b 

41. -i_. 48. -^^. 66. 



«— y a -a; x{l — ix') 

12 a ^^ 2a;a'' gg^ 16 



l-9a' a«"-l ' (a; -2) (a; +2)'' 

43, ^+5. 60. ^" 67. a'+6a*x' + x' 

ax ' a + x ' a,* — x* 

44. -£+*-. 61. *(« + *). 68 2 
2(a-6) a;«_i» (a;+l)(a:+2)(a;+3)' 

46. -^. 52. -L^. 69. , ^(5^-7) . 

2«-3a: a-b {a?-\){x-2) 

^ 3a'-2«&+36' gg 2a;-3 ^ 2x-Z 

2(a'-6') ' x{4:3?-\) ""■ {^-l){2x+Z) 

gl 8a^-a:»-24a;' + 5a:-4 

(a;'-l)(a; + 3)(a;-2) ■ 

g2 3ffl* + 4a''a;+6a'a:'-4tta:' + 3a;^ 

a*-a^ 
gg 2a^ + 21a;+13 
■ (l-a:»)(l-4a;»)' 
64. 2 72. -1. 

^ -y 73 JL_ 

.66 18(2a+15) ' ahc 

16«*-81 ■ 74. 0. 

66. ^ + g 75 2a:'-9a;+44 „, .. 

{x-a){b-x) ' 3? + &4t ' 3?-f 

67- 0. .^g 2a -gg 4-3a;+2a:'-3a:« 

68. 0. ' a?-a' ' 2(l+a;') (l+a;»)' 

g9_ x'-'iax-a' ™ ar'+l „, 2(ar+l) 

(=^ - ay ' ^-Za>+Zx^-x ^' ^ + x+i 

'^^ °- 7a 1. 84. 5^±9. 

71. 0. ^-27 




ANSWERS. 31 



86. 
87 



90 



97, 



4a» 



86. 0. 91. 



a' + a* + l a; + 2 
_2(3£+4} g2 5a 

(x-iy ' x-bd 

2a:*+10a--'-9a;'-16a;+4 93 a(a:-9a) 

(4-a;»)' ■ ' (a; -6a) (a: -4a)' 

9a;' 4-1 94 12 + 25 ar-a:* 



(2a;-l)» — (3 + a;')(3 + a;)' 

7a'-4aa;-2a;' »- 84 - 186 a: + 93a;' -6 a;* 

2(a-2a;)» ' ' 4(3-2a;)'(3 + 2a;) 

(z^-2z'-3)('4z'-3)-(2'-4g + l)(5z^+52'-9) 
(4z' - 3) (3«' + 2) (5z« + 52? - 9) 

4a;' + 40a;' + 70a; -22 



a;*+5a;»-13a;'-77a;-60 



n-a;" gg 3a'-41aa;+74a;' 



(a;-2)(a;-5)(a;-7) 3(2a-5a;)' 

100. 0. 



Ex. 13. Page 43. 

7 M 

■ hhc 

g 2w"w 



1 


ISp'^r* 




35m' a;" y" 


2 


8a;» 




Syz* 


^ 


4(f 




9acg' 


4. 


1. 


5. 


ai' 


6. 


Sc* 



9. ^ 



10. 



125 ^►•'•' 



J, 625a;*y* 
' 2401 a* ^►** 



12, 



32a^&^ 
243 c*a;^' ™ 3 6 



13 


Sa'J'a;" 




27 y-' 


14 


a".y^a*-"' 




326''-'z» 


15. 


1 
9aV 


16. 


9a'Va; 
2i" 


17. 


166' 
27(?' 


in 


2(a-i) 
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19. 4^(^-y) . 24. ^. 28. 5?- 

a^' + y d* 20a; 

20. 25iV:^. 25. 20. 29. .H^-y). 
1024 a» 21 x{x + y) 

21. 2 22. -i^. 26. ^^"^ ■ 30. ^±i^. 
5 a;— 1 5f(a — b) x 

23. - ^fj^-y) . 27. i^- 31. ^^. 

4(a;»+y') a; — 2 a'-ar" 

(a + 6)' 34 a^-ah-\-h^ 



37. 



* a' + 6'* ■ a' + a* + *'' 

33. ^+^- 36. «±t- 

x-\-n a — b 

gg a(2a + 5a;)(2a'^+19«a; + 42a;^) 
a;(a-a;)(a'-|-2aa;+2a;') 



(^^%r2 + ^ + f- 46. ^ + ^-g-A; 

oo a or or 0^ "ir 



b' f 
^ab 



38. 25 + 5i^-^'-3a. 47. — — • 

39. i-i. 48. i^^^. 
a' b' 28 6* y" 

.^ ac? 145 , be J.Q 1b^o^~^ 

40. — -H 1- 49. -— -• 

be 72 ad 3a"c' 

41. ^-. 50. ^'. 
a; — y 5*y* 

42. -^^. 51. -^^. 

^ a\a-b) 52. 2l££^. 

« 5mn2t6 

^^ {a-cf-lf gg^ rtoLxy 

abc 15 mnj9^ 

45 ^ — o^ + c^^ — ^ 54 ^c^b^^ 
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65. ,f gV ■ 62. -^ 68. £±|. 

42yr»ar'2* a — b a-b 

66.-1. 68.^. 69.-4 

57 _?. o + o wi' 

^, 64. y=±. 70. ^. 

58. = y — o- o 

^(*""2/) (a-2)' „. y>'+3 

gj a;(« + 2x) '• (a-3)(o-l)* p-S' 



a 



^ 8 7w'(4w — 3n) (27n - 9w) 
* 27n'(2w + 9M)(4TO + 3n)' 

Ex. 14. Page 47. 
x + y g g+l 16. 1. 



a -1 

2 ^ — ^^ 9. £+i^. 
■ a+d x-y 

3 3mn-OTp 10. "^ + " 

4 5n 11. JSL. 

y 21. — — ,. 

6. f. 13-1 ^ + « 

« 22. a+1. 

7 «? ' ^" A a<« ! + «' 

I. o — 4 ^o. , - — 

c 15. =• 1 + a 



17. 1. 

18. 1 
19. 
20. 



x+\ 




y'-d? 




y{a+b+c)- 


-be 


1 




a+1 




1 + a 
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30. 



-«*_. 37. 1. 



3(a + l) a'+6' ^_^ 

■ bdf+be+cf ' 2m»< a;-y 

39. 



26. 1. 



32. a. ' xy 

x^-y"' 



07 bc + ac + ab 33. ^ . 40. -• 

Al. - — ; -• x* — y* ^ 

.oc + ac~ab ^ 

{a+b+cY 41 2(1+^ 

35. ^^. 42 • 3 + ^ 

^*+y*+^y' 36. 3. 43. 1. 



Ex. 15. Page 51. 

1.0 = 0. ^--l- 18- 4- 26.11. 

" 10. 32. 19. 4. ^^ 

00 ^ 2 20. i 27. -. 

21. |. 28. -1. 

22. 0. 29. 5. 

7 on 24-0" 

23. ^- ^- 3^^+16 

24. I 31. f. 

5 6 

8. I 17. 1 and |. 25. 1- 32. | 

4 4 5 8 2 



Q 71 

0. — = 00. 

o ~ 


3 

12. 0. 

13. oq. 


«•?• 


»•! 


«■!■ 


15. 0. 


'■!• 


16. |« 
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Ex. 16. Page 53. 
4. 0. a b\ „ l-x" 



»> 



' ^' 5. a. 9. 2. ^ + ^ 

2. ^. 6. 0. ,Q g g 12. 0. 

7 _2^. ' ^_A ^'^' 

3. 0. l + a;» 6 13. 1. 

26c 



rc*"^ ; remaining fraction, - — 



X 



21. — = i — = 1 + 0.03 + 0.0009 + 0.000027 

0.97 1-0.03 

+ 0.00000081 = 1.0309278. 

22. -I- = — -?— - = 0.03 - 0.0021 + 0.000147 
107 100+7 

- 0.00001029 + 0.00000072 = 0.0280374. 

23. A= ^ ^ =0.03-0.0012 + 0.000048 
104 100+4 

- 0.00000192 = 0.0288461. 

24. -^=5( ^W 5 (1 + 0.02 + 0.0004 + 0.000008 

0.98 Vl-0.02y VII -T- 

+ 0.00000016 + 0.0000000032) = 5. 10204082. 
k = '(rrioos) =7(1 + 0-005 + 0.000025+ ) 



26. 

0.995 



= 7.0351758793968. 
26, -A- = 0.00299700299700. 



27. 0.8787- 
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fix. 17. 


Page 56. 




L -12. 


29. 70. 


OT. 11. 


8a 13. 


2. -A- 


aa 12. 


5a 5. 


8a 12. 


3.-52A. 


31. 28. 


59. 28. 


87. 3. 


4 0. 


32. 36. 


ea 7. 


aa^. 


5. 1. 


3a 20. 


61. A 


89. 2^. 


&i. 


34 4. 


62. 4 


90. 2^. 


7. 4. 


35. 6. 


6a 17. 


91. M- 


a 5. 


36. 11. 


64 84||ff. 


92. A 


9. 3. 


37. 1. 


65. -im 


9a 2. 


la 2. 


3a -5. 


6a 1. 


94 -7. 


IL 7.* 


39. 7ti. 


67. -22J. 


9a 6. 


12. 3. 


40. 8. 


6aioHf. 


96. 7. 


13. 1. 


41. 2. 


69. -6. 


97. 17. 


14. 5. 


42. 3. 


7a Mi 


9a 6. 


15. 7. 


43. 12. 


71. A. 


99. 2. 


16. 2|. 


44 f . 


72. 8. 


100, 0. 


17. 4. 


45. 10. 


7a 7. 


lOL 2. 


la 0. 


46. 5. 


74 36. 


102. 4. 


19. 8. 


47. 6. 


7a 6. 


loa f 


aa-iiVV- 


4a 1. 


76. -an. 


104 8. 


21. 1. 


49. 19. 


Tl.im- 


loa 2. 


22. 2. 


50. 1^. 


7a 2.43466" 


loa 1. 


2a 1. 


51.3^. 


7a 6. 


107. If. 


24 10. 


52. 10. 


80. 86. 


108. 7. 


25. -m. 


53. - lOJ^. 


81. 3. 


109. 7. 


26. 90. 


54 13. 


82. 24. 


110. 3. 


27. 28. 


55. 23f . 


83. 4. 




28. 12. 


56. 8. 


84 17. 





AHSWEBS. 
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Ex. 18. Page 62. 



1. 

2. 

3. 

4 

5. 

6. 
90. 
21. 
22. 
23. 
24. 
26. 

26. 

27. 
28. 
29. 



k — m 

pin-q) 

db — ag 
bg{c-Z) 

2d 
a + b 
q{m+n) — p (^c—d ) 

M 
m(m—n-\-T) 



7 —. 



12. 



im — Sn 



a 



9. 



b m—cn—dn 
b 

l+rri 



13. 0. 

14. 0. 

1& ^ 



16. ^ 



np 



w + n+1 

771 



10. 



bp — m 
n — hq 

m{a—b) 



la 

19. 

0.2Sbc'd' 



17. 1. 
1. 
0. 



b-4:a 

abed 
ab + ac-{- be 

bdgh 

adg — beg + bdf 
o^b&-\-ah-\-<? 

a^ — he 
c(:-a^b+d?+aV+(ib-V) 

- ab+ac—bc 
b^ + &-ac-\-Vc 

b-\-e 
15a-4& + 3a&g 

a — 5 & + ahd 
0. 30. 1. 



0. 



31. 



a^b 
a — c 
a~b. 



d'-0.2be 
g. 2y+12qy-9a» 

6a' +106' 
gg 5(2a'6+2y)-15a'^ 
U(10a-Sb) 

36. ^. 37. ^. 

m anp 

38. cfn + bdp 

adp — cfm 

39. ^ 

b-a-l 

^ mq{m + n) 
P 

An d 
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^ a(ft-g) + 3(6 + g) g^ 2 win 

44 mn + mp + np. gg^ a-^b + c-j-d 

m + n+p Wl -r 

^ a — c 

4e. 3a(a-&) . oft 

*^ 86-3a **• ^qjTft- 

^.y 2(15«i'+17a& + 4y) 68. 5a. 

25o gg, 5a(a^6) 
4g^ 3(8«^ + 6aA-y) 2(o + 4&)' 

17o-66 81wt(n-m) 



6& 



53. 



56n 
a-36 
3 

67. m + n, 

&(a — & + g) ^ ^ 

a ' 89. I?. 



4a 


5a. ' 


sa 


4a. 


6L 


3rf»-2<* 


12<xf 


82. 


n 



64. «'(^-«) TO- ?• 



56. 
56. 



c' — ab pn+pr — qs 

a + b-2c ^ de 



mn 



d + e 



m + n—p 73. ik. 

(m + n)p-m*-n* 8p + 27g' 

■ Sc^-6a*b + ab' + 6b^' 
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Ex. 19. Page 66. 

1. 160,000 inhabitants. 

2. Together, 27^ dys. ; A alone, 62^ dys. ; B alone. 

110^ dys. ; C alone, 84j| dys. 

3. 2.58ilbs. rj bm ^^ 

4- 4.55 ft. ' « -^ . * 

c o«,n ^ 8. 1188 mi. 

5. 3211 yds. g 3Q ^^ ^^^ j^^^^ 

6. 2 hrs. 24 min. IQ. 4 mi. 

11. The next day at 1.30 o'clock in the morning, and at 

188 mi. from A. 

12. At the end of 6 hrs., and at 31^ mi. from A. 

13. 32^ min. past 12. 

14. 10 times; 5^^ min. past 1; lOJ^ min. past 2; 16^*^ 

min. past 3 ; and so on. 

15. 300 leaps. ^8. 2| mi. per hour. 

16. 6780 steps. W. ^^^^^y 

17. Length of tlie route 15 mi. ; speed, 2 mi. per hour. 

20. Together, ^rm^ ^ . ^ ^j^^^^^ 2rrmp 

mn + mp + np mp -^-np — mn 

dys. ; B alone, 2m«p_ ^ . 

mn+np — mp 



G alone, ^wmp , 

mn + mp — np 
«6n_ f, 2» pqr 



21. ^^^^^ ft. _. 

o—a P9'^9~P 

23. , ^, -miles; 16* miles. 

n{n—d—a) 

24. A's part = , "ft ,, ; Bs part = ^'^ 



ad+bd+hh' '^ ad+bd+bh' 
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26. Of the first ^^"^"^^ gals.; of the second / ("^"f^ gak 

a—h a—o 

27. i^. 28. 1^^^ 



IT • (100 + 0" 

29. A's part = r^^* ; ^'s part = rx^^ — i 

^ am + bn + cp ^ am + on+cp 



C's part = 



_cpi_ 



am + bn + cp 



30 ^'^ 71' ^^ \ 71' ^ - "^ ' 

* (^n+iy ' (n + iy^ ' (n+iy {n+iy' 
18, 22, 10, 40. 

31 2mn(2m + n) ^ gg ahmp gg a& 
4m*+4mn — n^ mp — (p — n)a ♦ h—ac 

Ex. 20. Page 71. 

1. ar = 4, 11. a? = -2, 21. a;=l, 31. a; = 6, 

y = 3. y = 19. y = — 1. y=12. 

2. a;-12, 12. x=-b, 22. a;=:34, 32. a:=l. 
y-=4. y = 14. y = 46. y = 2. 

3. 27 --8, 13. a; = -3, 23. a? ==5, 33. rr=21, 
y = 4. y = ~2. y-H. y = 35. 

4. a; = 13, 14. a: = 7, 24. ar=l, 34. a? = 6, 

y = 3. y = "-6. y^h y = i2. 

5. ar = 7, 15. ar = i, 25. a:=^^2, 36. a: = 10, 
y = 2. y = -i y = -8. y = 5. 

g ^^5^ 16. a;-=-2. 26. ar=13, 86. a: = 20. 

* y = L y = l. y = 5. y = 20. 
7. a; = 7, 17. ri: = 3, 27. a;=10, 37. a; = 9, 

*y = 17. y = 4. y = 4. y-7. 

8 a;=12, 18. ^ = 2, 28. a;=12, 88. n; = 12, 
'9/ y = l. y = 5. y = 6. 

9 ^ = 2 19. 2; = 2, 29. a: = 9. 89. a: = i, 

* 3' y = 3. y = 8. y = i. 

10. ' = 3; 20. . = 8, 30. . = 24, 40. .^m 

y = 20. y = 2. y==45. y = W. 
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41. a: = 6. 48. ar = 3, 55. a; = 2, 62. a? = 4, 
y = 5. y = 4. y = 3. y = 7. 

42. ar = 19i, 49. a:---f 56. a; = 21, 63. x = -i, 
y = -17. y = i. y = 20. y = i 

43. rr = 3, 50. a; = fi, 57. a; = 7^, 64. a; = 3, 



44. 


y = 2. 
a; = 11, 


61. 


y=VW- 


58. 


y=iW 

a; =9; 65. 


y=2. 

a;. = 2, 


45. 


y--=13. 


52. 




59. 


a; = 8f , 66. 


y = 3. 

a; = 3. 


46. 


y = 4. 
a; = 5, 


53. 


y=i 


60. 


a; =7. 67. 


y = 2. 

a: = 2, 


47. 


y = 6. 


54. 


a; = 0.7, 
y = 0.3. 


61. 


y = -f 


y = 2. 



68. We first obtain -?- = -^ — -, from which we find 

ary — 4 xy — o 

xj/ = 6. The second equation gives xy = x—l. 

Introducing the value of a;y = 6, we find a: = 7, and 

substituting, y = f . 

Ex. 21. Page 76. 

1 a + b - cq — hr « 1 

1. x = — ~-» 5. x = -^ — 5-t o. a7 = ^» 

2 aq — bp ab 

__ a — b _cp — ar _ 1 

^ 2 ' ^~bf^' ^~~cd 

^- ^ 5 — ' 6. x = i-^-» 9. a;= 1 

__. a + b _ an— cm _ Sa^—b^+d 

^ 2 ' ^ ae + bc' '^~'~U * 

3. x = a + b, „ ^_ n*r + nr^ abf+g 
y = a — o, mn+m^n c-\-aj 

4. a: = a*+ab +6*, _ mr^-rnh _ a(ff f>c) 
i/=a*—ab+b^. ^"~"ww'+m'w ^^ c + af 



^^ EXERCISE MANUAL. 



11. X= ^^^ 



a 



+ j^ 19. . = 2li^^ 



a 

n^ 

a+bd y = - 



y=-^/ o,-«'-^» 



b 

12. ^ = ,-^^, 20. a: = m + n, 

*^ - «/ y = w - w. 

^ = 3^- 21- - = (< + !)(.'- 1). 

13. ^ = ^^("i^-g^), 22. x=l+'« 

^'■-^ ^ 1 + W" 

ps + mqr ^^- ^-^^^^r^' . 

16. ^=Wf^-ms), 24 __«-m^-np 

gt(adnp-bcmq) ^- '^ ^^ — -■ 



dgjaffps-b/ml) . s + wy + „« 

fft (adnp — bcmq) ^ ' 2» 

(ac-ab-bc)abc (a'-b')d~(d ^,^)„ 
a*b* + a'c'-b'c' " bd-ac 



17. a; = -^?-. 26. :r = -2_, 

«, ^ 2 

y — y = — = — 

18. ^^_ (a-^)(«->») , 27. :r = ^ill«, 

a — o P '~- ^ 

^_ (b-m)(b-n) ^__ m-n 

a— b mq -— np 
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:^?i^. 37. :. = «-Il*. 

ps — nt ^ a + b 

7n8--nr 



y=:;;ji:z: y 



.a±h 



mt-pr » a-b 

mq + nr b~m 

mnpq j^ 

"^ wj.« -I- w,r <^ " 



mq + nr " j^.^ 

30. :«: = a 39. ^ = ^±1. 

4U* 2? — • 



y = a—b + c. m + n 

32. ^= ^'+7+^' , y = :~ 

m + n ^ — w 

y = ! — . 41. '*-^ — ' — 



X- 



m — n a 

33. x=.n!±2i. y=^- 

p o 

y = ^- 42.0;=^, 

34. :r = ^+i, y = ^?^^'- 

wip — 1 "^ 2m 

771+1 , 

y = ^ 43. x = ^. 

35. x = a + b-c, pq — r 
t/ = a-b + e. ^~~~q 



:5Lhi, AA pq + m 

b 



5 + 1 pq — m 



41 a; = ^ 
y = 



P 
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45. a; = 5 (c + (?), cq c — d 

l/ = Sic-d). ' o + <^' 

48. x = aia+l) + b(b-l), ^^V^d 
y = a(a-l)-b(b-l). 

01. 3^ = — > 

47. x = a-2b + Sc, 2w 



y = Sa-2b + c. 



y- 



2n 

48. x = m + Sn + 2p, __ m^ + n' 
y = Sm-n + 2p. ^' ^ 2^» 

m^ — n^ m^ — n^ 





m 












-Zn 




V «»'- 


_n' 






63. X 

y 


= i? 


-d\ 




^ n 




^d\ 
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x = a^^b\ 


y = c^-b 


\ 










T.-K. 22. 


Page 80. 






1. 


x = 2. 


6. 


a: =10, 


11. 


x=Z, 


16. 


a; = 4. 




y = 3. 

z = 4. 




y = 20, 

2 = 30. 




y = % 

2=1. 




y = 6, 

2 = 8. 


2. 


x=l, 


7. 


x = 1.7. 


12. 


a; = 6, 


17. 


x = % 




y = 3, 

z = 5. 




y = l.5. 

2 = 1.3. 




y = 8, 

2=10. 




y = 6, 

2 = 2. 


3. 


a;=3. 


8. 


a;=ll, 


13. 


a; =11, 


18. 


a;=lf, 




y=5, 

2 = 7. 




y = 7. 

2 = 9. 




y = 12, 

2 = 13. 




y = 4|. 

2=7f 


4. 


x=\, 


9. 


a: = 12, 


14. 


a: = 12, 


19. 


a: = -1.2, 




2 = 3. 




y = i8, 

2 = 35. 




y-34, 

2=56. 




y = 3.4, 
2 = -5.6. 


6. 


a: = 2. 


10. 


a; = 15, 


16. 


a; = 50, 


20. 


a: = 20, 




y = 4, 

z = 8. 




y = 6, 

2 = 8. 




y = 3l, 

2 = 19. 




y=lo. 

2 = 5. 









XLXl 


S3 VI fiJ 


A»o. 




ifc^ 
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a: =15, 

y = l2. 


32. 


a; = 10, 

y = 2. 


43. 


x = 3, 

y = 4. 


64. 


a; = 3, 

y = 2. 




z=10. 




2 = 3. 




2=5. 




2 = 4. 


22 


x=l, 


33. 


a: = 4, 


44. 


ar=10, 


56. 


y = 4. 




y = 2. 




y = 3. 




y = 7. 






z = 3. 




2 = 5. 




2 = 3. 




" = f 


23. 


y=-7, 
« = 36J. 


34. 


a; = 3, 

y = 7, 

2 = 4. 


45. 


a; = 51, 

y = 76, 

2=1. 


66. 




24. 


x=7, 

y = 8. 

z = 9. 


35. 


a: =13, 
y = 24, 
2 = 62. 


46. 


a:=9, 
y=10, 

2 = 11. 


57. 


x = ^, 

2 = |. 


26. 


a: =13, 
y = 65, 

2 = 91. 


36. 


a;=l, 
y-2, 

2 = 3. 


47. 


a: = 2, 

y = 3, 

2 = 4. 


58. 


a: = \, 

y = i. 


26. 


a; =12, 

y=i8, 

z = 24. 


37. 


a; = 10, 
y = 20, 
2 = 30. 


48. 


a: = 0, 

y=l. 

2 = 3. 


59. 


y = i • 

2 = J. 


27. 


a: = 3, 


38. 


a; = l, 

y = 2. 


49. 


ar=l, 

y = 2. 


60. 


a; = 5, 
y = 4, 




2=5. 




2 = 3. 




2 = 3. 




2 = 3. 


28. 


a;=l. 

y = 2, 

z = 3. 


39. 


a; = 24, 
y = 60, 
2 = 120. 


50. 


a; =111, 
y = 222, 
2 = 333. 


61. 


a; = l, 

y = 4. 


29. 


x = 5, 
y = 6, 
z = 8. 


40. 


a; = 315, 
y = 680, 
2 = 945. 


51. 


a; = 5, 
.y = 7, 

2 = 3. 


62. 


ar=100, 

y = 60, 

2 = -13, 

M = -50. 


30. 


a;=l. 


41. 


a; = 2. 


62. 


a; = 11, 


63. 


x = \, 




2 = 6. 




y = 2. 

2=2. 




?:?: 




y=h 
















31. 


a; = 2. 


42. 


x = 0. 


63. 


a; = 3. 


64. 


a; =12, 




y = 9. 




y=l, 




y=7, 




y = 5. 




2=10. 




2 = 2. 




2 = 11. 




t* = 4. 
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65. a; = 3, y=l, z = 5, u = 9. 

66. a; = 12, y = 30, 2 = 168, u = 50. 



Ex. 23. Page 86. 

1. x = ^(a-\-b— c)y amp 

I. X = 



2. x = 



m — 



9 



2 



y ^=ac + ab-\-bc, 



y =^{cL + c — h), • mp + np+nq 

z = \(b + c — a), ' _^ anp 



n+p-t ^ mp + np + nq 



anq 



_ mt-mp-nq mp + np + nq 

y- m-q ' 2 

o. a: = - 



mt-nq-pq ' ^^^-p 

m — q 2 



y = - 



n+p m-n+p 



2 



m-n n+p-m 



m-p ^^n 

2 • 26 

y = » 

4. x = -abc, '^+P 



2c 



z=-^(a + b + c). '^+P 

5. x = b + c, 10. a; = a, 
y = a + c, y = ^, 

6. a: = 5 =^^— i » 11. a; = -^H3 ^-^' 

2 — m—n + mn 2mnp 

p (m — 1) mn + np — mp 



y ~ 2 — m —n + mn * ^ "~ 2mwp 

_ p(l —m —n+mn) __ mw + mp - 

~ 2 — m — n + mn ~~ 2mrip 
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12. x— ^^^ ^^' ^=K^+JP)» 

ac + hc-ab' y=j(^_j_^)^ 



2aic 



ab + hc—ac 

2abc 
ab + ac — be 



2 = } (w + w). 

20. Placing 

8=^{m + n+p-\rq) 



13. X = ^^ » we have 

ab + bc + ac 

abc 



<ib + bc+ ac 
abc 



z = s —p, 
u= s — q. 



ab + bc + ac 

14. x = m^ — n*, 21. x==p + n, 

z=p^ — m^. z = m+p-q, 

15. x = {m + n){n—p), ^ * 

v = m — n. 
y = (n+p)(p-m), 

z = (p + m)(m--n). 22. a; = m + n+;?, 

16. x = n^-p\ y = n-m-p, 

« , 2 = 3771 — W + 2?, 

W = W + W + 2>. 

\ 23. Putting 



y= 



= = , we have 



p — vn, 

1 



x = 8—q, 

m—n ^ ^ 

z = s, 

IS, x^n+p — nit u = s — m, 

y = m+p — n, v = s — n, 

z = m + n -p. w^^s — L 
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Ex. 24 


. Page 88. 


1. The first, $3.60; 


23. 


Length, 15-; width, 10". 


the second, $3. 


24. 


Standard of the first, 


2. 8 and 4. 




0.800; standard of the 


3. A stitched copy, $8 ; 




second, 0.900. 


a bound copy, $3.80. 


25. 


10 gals, of the first ; 


.4. $1050, the first; 




4 gals, of the second. 


$600, the second. 


26. 


The first, $900; 


6. I 6. f 




the second, $400. 


7. 120 and 90. 


27. 


12 men ; 12 women. 


8. 42 and 12. 


28. 


A's library, 2400 vols. ; 


9. 63. 12. 36. 




B's library, 1800 vols. 


10. 26. 13. 75. 


29. 


Velvet, $12.40; 


11. 54. 14. 18 and 8 


. 


silk, $1.60. 


15. 857 and 142. 


30. 


M,$22,000;N, $16,000; 


16. 5 and 6. 




P, $18,000. 


17. 25 and 55. 


81. 


First, 140 eggs; 


18. 1.234 and 5.678. 




second, 90 eggs ; 


19. 4and2|. 




third, 130 eggs. 


20. Butter, 90 cts. per kilo 


; 32. 


Wheat, $2.80; rye, 


soap, 75 cts. per kilo. 




$1.80; oats,$l. 


21. An artificer, $4; 


33. 


854. 


a laborer, $2. 


34. 


50, 65, and 75.' 


22. 30 mi. 


35. 


640, 720, and 840. 


Ex.25 


. Page 93. 


1. 18.05547. 7. 


30.57776. 13. 1.91485. 


2. 5.38516. 8. 


29.01723. 14. 1.77240. 


3. 22.15851. 9. 


26.81417. 16. 1.14687. 


4. 26.94438. 10. 


12.04159. 16. 10.954. 


6. 19.77372. U. 


3.05670. 17. 11.532. 


6. 31.93743. 12. 


5.21458. 18. 60.016. 









ANSWERS. -Vi 


19. 


20.025. 




34. 


y»-2M' + 3v*-4j'. 


20. 


10.49. 




35. 


a'-3c»-4d'' + 3«'. 


21. 


100.019. 




36. 


8a'-2a'6-7aA' + 46». 


22. 


99.985. 




37. 


m' n' ,£^. 


23. 


300.006. 






2 3 4" 


24. 


1200.008. 




38. 


X 2z 3g 


26. 
26. 


899.997. 
79.975. 




39. 


y w V 

3 a« m* 2n« 

5 5 6 "*" 7 


27. 


200.007. 




40. 


3m»w' 2m*n' 4mn*. 


28. 


5x— 2 + 3y. 






5^9* 7j,Y Si'' 5' 


29. 
30. 


?x*— 3/+42». 
2-a+3a». 


41. 


3y 2x 
4*^ + 7y- 


31. 


ab-\-a — b. 




42. 


a' 


32. 
38. 


«*— 4a!+l. 
3a'-56 + 8 


m— 


■z. «• 


^y^ 3a' + o» 


44. 


9.535. 


61. 


23.368. 


68. 21.551. 


46. 


10.746. 


62. 


38.356. 


59. a-3y+26. 


46. 


9.920. 


63. 


27.550. 


60. Tx-3u + v. 


47. 


8.025. 


64. 


1.481. 


61. 5a»-2&' + cV 


48. 


11.785. 


66. 


6.824. 


62. 23^ + By'-2^ 


49. 


17.002. 


66. 


2.488. 


63. 3a«-6' + 6<f. 


50. 


20.779. 


67. 


8.'836. 




64. 


10m' -3n - 


2p. 




71. 'f f, + *f- 


65. 


2a'6 + 3a6*- 


-2b' 


1 


y" 22^^ y* 


66. 


53^y-2x'y' + Sxy. 


^•| + «^-f'- 


67. 


6 m' n' — 4 rn'n* + 5 win'. 


a a a 


68. 


Zax' + 2a*3* 


-bcfa*. 


^ Ba 26 , 5o» 
*^' 46 3a' "^2 6'' 


69. 


2a' 3a» a 

X 3^ X 


,4 




74 2« + 3a' 4<^. 


70. 








a;' a;» a;* 
76. 36'-46»-56«. 
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Ex. 26. Page 97. 




1. ±2. 


6. 


±V|. 


11. =fc 


9. 12. ±3. 


2. ±^-4.6097. ;■ 

3. ±5. 8, 


±9. 
±4. 


la ±V- 

144. 14- ±^ 


^4. 


-(m+«)'. 


4± ^ 


9. 
10. 


±6. 
22. 

2a 


15. ± 

16. ± 




»'6'-26'. 


17. ± 
1& ± 


V2 


i'b'-b\ 


Va* + 6'- 


-e'. 


_^ 11a' 

="\ 2 - 
± V(a + 6; 


-3ab + b\ 


Va» + 6a6 + 6'. , 


)' + (3a)';or, 


19. ±i!m. 






±Vl0a''+2aA + 6'. 


20. ± -V—pn. 




24 


±Vo' + 34aA + i'. 


21. ±5. 




25. 


±(o + J). 






Ex. 27. Page 98. 




1. 8 


-6. 


15. 


4; 24. 


29. 


1 


• I 


2. 6 


-14. 


16. 


14; -1. 


30. 


f 


.-M- 


3. 9 


-19. 


• 17. 


12; -1. 


31. 


^ 


-f 


4. 4 


3. 


la 


6; -10. 


32. 


f 


-T^r- 


6. 7 


-2. 


19. 


¥;-4. 


3a 


4 


,-H- 


6. 12; -5. 


20. 


1 


-f 


34 


2 


-i- 


7. 20; -19. 


21. 


3 


-4|. 


36. 


2 


-3. 


8. 5; -2. 


22. 


i 


-2. 


3a 


5 


i- 


9. 30; -21. 


23. 


1 


i- 


37. 


5 


-¥• 


10. 25; -10. 


24 


10; -i 


3a 


1 


. -i- 


11. i; -f 


25. 


2 


-f- 


39. 


5; 


-^■ 


12. 3; 2. 


26. 


3 


-1- 


40. 


i 


;-¥• 


13. 14|; i 


27. 


5 


1- 


41. 


2 


;i 


14 4 


-6. 


2a 


4 


;-!• 


42. 


6 


;-f 
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43. 9; 2. 


64. 


2.3; -«. 


86. 


6; 


-17. 


44. 11; f 


66. 


3.1 ; 0.6. 


86. 


2 


-1. 


46. 1; 


-A- 


66. 


H; -f 


87. 


5 


4. 


4& i 


-¥• 


87. 


4;-2i. 


8& 


7- 


-¥• 


«■ * 


3*. 


68. 


5;2^- 


89. 


1; 


-If 


48. i 


*• 


69. 


10; -0.7. 


90. 


4 


-5. 


49. i 


-2. 


70. 


14; 5^. 


91. 


13; i. 


60. 1 


i 


7L 


20; -H. 


92. 


7;4|. 


61. -2; ^. 


72. 


18; 15.8. 


93. 


8;-8i. 


62. 1 


-f 


73. 


Hi; 11. 


94 


ISliWr- 


63. 1 


0. 


74 


16; -iV.. 


95. 


*. 


-8. 


64. 4 


-H- 


76. 


22; 5^. 


96. 


5 


H- 


65. 3 


-^. 


76. 


7;-l. 


97. 


8 


-1. 


66: 2 


-I 


77. 


4; -2. 


98. 


5 


-li 


67. i 


. -f 


7& 


12; 11. 


99. 


-7; -11. 


68. «; 0.3. 


79. 


3i;-l. 


loa 


-11; -13. 


59. 0.5; 0.1. 


80. 


^■.h 


101. 


7 


■.m 


aa 5; -7. 


81. 


l;-tf. 


102. 





;-f 


61. 7; 1. 


82. 


6;-i. 


103. 





;-f 


62. 13; -Jyi. 


83. 


11; 1. 


104 





-.-m- 


63. 2 


; 40. 


84 


17; 6. 


106. 





; 1. 



106. -l±Wa'-ib. 

2 ' 

107. |±iVa'-4i. 

108. -|±iVa'+46. 

109. 2±|Va'+46. 
no. ^±|V^+46. 



111. -|(m±vW-4n). 

112. i(ddzVd^^+J^). 



113. |(6±Vi'+4c). 

114. 4jo ; — jo. 

115. 2b; -h, 

116. -^±2Al 

2 
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117 A.' L. 137 ^. ^ 

"^" 2a' 2a ^^' 2' 2 

lia -m;-n. igg. 2^; £. 



119. n 



'' ^- 189. -^ 

120. ^- ^ 



189. ^;2J. 
2a— 6 

140. 4a — 36; 36 — a. 

141. ?L+M- 3a+6 

9 ' o 



121. ^; -2Jn. 141. ° + ^^; _3«±6. 

4 2 2 

122. «; 2. 142.^;-^. 

123. a; -^- , , 

124. 2^; -m. «' f 

3 2a — b Sa + 2b 

125. £• ^. ac ' Je ■ 
2-10 145. -«-;-*-. 

lofi 36J a — b'a — b 

^'6 146 ii 

127. 3(a + 5) . _a + 5 ' a6»' a^h 

,oo ^ ^ 147. -5^; -4a. 

128. m; — w. 2 

129. a; -J. 148. - ± - V^H^- 

a a 

130. m + n; 27i. 149^ _^±lv6^^^. 

a a 

131. -a; -6. 2a 1 

132. — |(a±Va='+126). i^ i? :2 • ^ 

133. 2a; --• 151. -2=fc -V4m'-cm. 



151. -2±-V4m»- 

134 ^l-CaiV^^^lJi^). 152. ^; -^. 

136. l;-^^±-^. 153. 5a; ^. 

136. -5?. -i^. 154. M. §^. 

2' 2 3 ' 5 • 
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166. 
166. 

157. 

158. 
159. 
160. 
161. 
162. 
163. 

164. 
165. 
166. 
167. 
168. 



ah ± a V^' — b. 
2m. _2n 
8 ' 3* 
a-\-h—ah . a-^b-^-ah 



b+l 
a — b 



' b+i 

; -(a -J). 



a — b; -(a + 36). 

ac ac 

a + 26; a— 2b. 



a'+6'± Va« + 6«. 
— c± Vc^+ab—bc—ac. 
-|(3±V8). 

|(3±v:r3). 

2a 

3* 
a6. _ g* 

c ' a6 



a 

b' 



b 

a 



169. 
170. 
171. 
172. 
173. 

174 
175. 

176. 

177. 
178. 

179. 

180. 
181. 
182. 



3a — 26; 2a + 3J. 
2b + a; 2b — a. 
o + 2c; b— c. 
a + b — 2c; b + 2c. 
a' + 6'; 2ab. 

36. _bd 
c 
ofb 



a 
6V 



271" 



m'p* 



a'-6'; a+6. 
2m(2m— n) ; w(2?7i+w). 
2a^ — oxi — bc 



a + b — 2c 



■; 0. 



^. d(c+d) 
2c + d 
2p; 0. 
5p — cw 



0; 



ap 



Ex. 28. Page 107. 



1. ±35 

2. ±19 

3. ±14 

4. ±28 



±21. 

±20; ±21. 
± 16 ; ± 18. 
±32; ±36. 



5. $229,376. 



6. ± 59 ; ± 47. 

7. (12V3)»; (6V3)". 

8. 96; 66. 

9. 5 dys. 

10. 3*«. 11. 5.996 dys. 
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12. 10, 11, 12, 13, 14 ; or - 22, - 23, - 24, - 25, - 26. 

13. 18; or -22. 26. 14 dys. ; 45 mi. 
•14. 72, 24 ; or 1, 49. 27. 42 melons. 

15. ± 4080. 28. 28 children. 

16. 81,27; or -80,-^. 29. $65; or $35. 

17. 21 ; or - 22. 30. 276 yds. ; 190 yds. 

18. 36 yds. ; 24 yds. 31. 130 yds. 

19. 391"; 80". 32. 2 yds. 

20. 13i cts. 38. 4 boys ; 3 girls. 

21. 20 books. 34. 12^ ; 5^*". 

22. 21 cattle; $32. 35. 6 dys. 

23. 225 ; 441. 36. 12 oranges. 

24. 36 yrs. ; 12 yrs. 37. f . 

25. 18 dys. ; 35 mi. 38. 20^ 

39. First, 9 mi. ; second, 8 mi. 

40. First, at 8 o'clock ; second, at 7 o'clock, in the evening. 

41. Larger, 45 hrs. ; smaller, 63 hrs. 



42. 


-t^m-Kl * • -t-n'xl * 


-^"^\^« + „«. -L"V^,^.„, 


43. 


a: = 6 + c-a± V2(o — 6)(a-c); a;=l. 


44. 


47. 196; (-13)'. 
2' 48. 14 hrs. ; 17J hrs. 


45. 


17 friends. 46. ± 640. 49. 32 sec. ; or 34.682 sec. 



Ex. 29. Page 114. 

1. a:'-8a;+15 = 0. 5. a:* — 2a:-3 = 0. 

2. a:'-10a; + 21 = 0. 6. a;'- 5a:-14 = 0. 

3. x'-Sx + 2 = 0. 1. x' + x^SO = 0. 

4. a:' -25 a: + 136 = 0. 8. a;* + 5a:- 36 = 0. 
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9. x'-ix+i = 0; or 6«" — 7a; + 2 = 0. 

10. a;'-H^ + l = 0; or24a:'-a8a:+15 = 0. 

11. a;«-12ia;-i:10J=0. 22. a:* - 2.9ar + 1 = 0. 

12. x'~^x-i = 0. 23. a:« + 0.4a: -0.21=0. 

13. a;* + 6|a:-^ = 0. 24. a:« + 8.1 a: -41.82 = 0. 

14. x' + 2\x + i = 0. 26. a:> + 3.7a; + 3.12 = 0. 

15. a:»-l = 0. 26. a:>-2.5a:+l = 0. 

16. a:»-121 = 0. 27. a;»-4.25a:+ 1 = 0. 

17. a:» + 10a; + 24 = 0. 28. a:« + 7|ar+ 1 = 0. 

18. a;»+12a: + 20 = 0. 29. a;»-4Ja:- 1 =0. 

19. ar» + 16a: + 55 = 0. 80. a:' + 2|a:-l = 0. 

20. a:' + 3ia; + f = 0. 31. a:'-(a + 6)a:+a6=0. 

21. a;* -6.8a: + 10.75 = 0. 32. a:»-2aa: + a'-i« = 0. 

33. a:*-a(l + a)a: + a» = 0. 

34. a;'-4(a + 6)a:+3(aH6')+10a6=0. 

36. a:* — a* = 0. 38. a:»-7na:-6m* = 0. 

36. .r'-Ca — S)a:-ai = 0. 39. a:'-(2+m)a:+2m=0. 

37. x" -\-lm+n)x+mn=0, 40. 6a:«-(8a+2)a:+a=0. 

41. When jE?'>4g' ; or when q< 0. 

42. When ^'< 4 3'. 

43. When^'>43'. 

44. When^'=4g' and q positive. 

46. When p is negative and > V;?' ~" ^ ?• 

46. When p is positive and> Vp* — 4 g'. 

47. When p is negative and< Vp" — 4 g'. 

48. When p is positive and< Vp* — 4 g'. 

49. When je?' — 4 g' is a perfect square. 

50. When q is negative, the roots are always real. If je?'— iq 

is not a perfect square, the roots are irrational. If 
the equation has the form aa^ -\-bx + c = Ojp must 

be replaced by -, and g' by -• 
a a 
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61. Real and positive (4 ; 2). 

52. Beal and positive (3 ; 2). 

53. Real with opposite signs (4 ; — 3). 

54. Real and negative (— 1 ; — H). 

55. Real and negative (— 1 ; — 8). 

56. Real and negative (— 1 ; ~ 14). 

57. Realf?;-??\ 62. Real (7 ; 9). 

V2 2 y . 63. Real and equal (8). 

58. Real (1 ; - 26). 64. Real and equal (9). 

59. Real (1 ; - 12). 65. Real and equal (-5). 

60. Real (10 ; - 2). fg^^Z^\ 

61. Real (23; -2). ^^- I«^aginary(^ ^—j- 

67. Imaginary [J(31 d= V— 25)]. 

68. Irrational (1 ± V6). 

69. Irrational (- 7 ± VsT). 

70. Irrational (- 3 ± V5). 

71. Imaginary (— 4 i V— 9). 

72. ca^ + bx + a = 0. 

Ex. 30. Page 116. 

1. Max. = 16 for x = 0. 8. Min. = - 3 forar = 1. 

2. Max. = 9 fora; = 0. 

3. Max. = 16 for a; = 4. 

4. Min. = — 25 for a; = 5. 

5. Min. = — 4 for a; = 3. 

6. Min. = — 4 for a; = — 

7. Min. = — 4 fora; = f. 

15. Max. = fffor a; = 8. 

16. Max. = Qo for lim. a: = ± 3. 
Min. =2 for a; = 0. 



9. 


Min. =-15forfl; = 2. 


10. 


Max. = 8 fora; = l. 


11. 


Min. =14 for a; = 2. 


12. 


Max. = 4 fora;=2. 


.13. 


Max. =-jlj for a; =12 


14. 


Max. = t fora; = 2. 
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17. Max. = ss for lim. z 


= ±2. 








Min. = 1 for« = 0. 










18. Max. = 1 for a: = 1, 










Min. = — 1 for a; = — 


1. 








19. Max.= 2 for a; =3. 










Min. = — 1 fora:^=0. 










20. Max.= J for a; = 2. 










21. Min.- ^."*'* fora;- 


_ n 
m 




22. 


Min. 


=--3f fora: = |. 32. Max. 


= -8forar=l. 




23. 


Max. 


= 4 for a; = 1. Min. 


= — ^ for a; = - 


1. 




Min. 


= Ofora; = -l. 33. Max. 


= 5.5 for x = ^. 




24. 


Min. 


= for a; = 1. Min. 


= 0.5 for a; = - 


3. 


25. 


Min. 


= -|fora; = i. 34. Max. 


= ^ for a; = 5. 




26. 


Min. 


= 10 for a; = 5. Min. 


= ^ for a: = 3. 






Max. 


= — 10 for a: = —5. 35. Max. 


= -- for a; = a. 
2a 

2a 




27. 


Min. 
Max. 


= 8 for a; = 4. 

= -8forar = -4. Min. 


-a. 


28. 


Min. 


= 45 for a; =10. 36. Min. 


= 4 for a; = 1. 






Max. 


= 5 for a; = — 10. Max. 


= QB fop lim. X = 


0. 


29. 


Min. 


= 28 for a;= ej. 87. Min. 


= 4 for a: = 2. 






Max. 


= 2 for a; = — \. Max. 


= oa for lim. x = 


1. 


30. 


Max. 


= 3 for a; = 2. 38. Min. 


= 8 for a; = 5. 






Min. 


= f for a; = — 1. Max. 


= QB for lim. X = 


3. 


31. 


Max. 


==lfora: = -f 39. Min. 


= 1 for x = 2. 






Min. 


= — ^fora: = — |. Max. 


= as for lim. a; = 


1. 



40. Min. =-(6+2V6)fora: = V6. 

41. Min. =-3 for a; = 0. 

Max. = + 00 for a: = - (1 + A). 
Min. = - 00 for a; = - (1 - A). 
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42. Min. = 20f^ for a: = f. 
Max. = 30 for a; = -2. 

43. Max. = 3.1219 for a; = 



2-V7 



Min. = 0.369 for x = ^+'^ . 

44. Max. = 19if fora; = — -J. 
Min. = 6 for a; = 2. 

45. Max. = - 20J- for a; = 1. 
Min. = - 20J for a; = 2. 

46. When x increases from y varies from 

- 00 to + 1, 

1 to 3, 
3 to 5, 
5 to + 00, 

47. When x varies from 

-00 to -3, 

- 3 to - 2, 

- 2 to 0, 

to 2, 

2 to 3, 

3 to +00, 

48. When x varies from 

- 00 to — 1, 

- 1 to - A, 

- A to + A, 
+ A to 1, 

1 to 00, 

49. When x varies from 

- 00 to 1, 

1 to 2, 

2 to 3, 

3 to 00, 



+ 00 to 0, 

to — 4 (min.), 

— 4 to 0, 

to + 00. 

y varies from 
+ ooto0, 

to — 25 (min.), 
-26 to- 9 (max.), 

— 9 to — 26 (min.), 

- 26 to 0, 
to + 00. 

y varies from 

— 00 to — 2 (max.), 

— 2 to — 00, 

— 00 to + 00, 

+ 00 to 2 (min.), 
2 to 00. 
y varies from 

+ 00 to — 2 (min.), 

-2 to +00, 

+ 00 to — 6 (max.), 

— 6 to — 00. 
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50. When x varies from 

— 00 to —1, 
-1 toO, 

to + 1, 
+ 1 to +00, 

51. When x varies from 

— 00 to — 7, 
-7 to -3, 
-3 to -1, 
-1 to +2, 

2 to 5, 



53. 
56. 



57. 



y varies from 

1 to ^ (max.), 
itol, 

1 to — 3 (min.), 
-3tol. 

y varies from 

to ^ (max.), 

- ^ to ^ (max.), 
ito2, 
2to-f 
Let X be one part ; 2a— a: = the other ; then {2a--x)x 

= m ; whence a? = a. The parts should be equal. 
A square. 64. Each part = a. 55. Each part = a. 
Let a^ by c be the sides of a triangle, and 2p be its 
perimeter. The surface is -\/p(p—a) (p—b) (p—c) = m. 
Now p is constant; in order that there may be a 
maximum, it is necessary that p — a =p — b =p — c ; 
that is to say, a = h = c. 
Let a and b be the sides of a rectangle ; r the radius of 
the circle. The area of the rectangle is ab = m. 

But «' + &' = 47^, or a* H = 4?^; whence 



a' = 2r' =b V4 r* — m\ The radical must be equal to 
zero, which makes a=rV2, and m = rV2xr^/2 
= 2r^. The figure is then the inscribed square. 
Let a be the base, and h the height of the triangle ; 
X the base, and y the height of the rectangle. Then 

the surface xy = m. But — 



x = - 



S and xy= 



(aA- 



h— y 



whence 



m; or ay^—ahy 



mh ; whence y = ;r ± -v/-: If ^^ radical 

I ^"^ 2 \4 a 



n h a 
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69. Let z be the radins of the cylinder, and y its height. 

Then •- = - ; whence x = ^^ ""^^ The volume 

h — y X h 

of the cylinder is va^y = —-{h — y)'y. The maxi- 
mum depends solely upon the factors {h — yy and y, 
the sum of whose first powers is constant. Then we 

must have for the product, as maximum, — -^ = ^ ; 

X. ^ ^ 2r J 1 

whence y = g, and x= -— * 

60. Start from each angle of the given square, and, going 

in the same direction, take the distances equal x, and 
join two and two the consecutive points thus obtained. 
The figure inscribed will be a square. Let h be the 
side of this square, of which the area h^ = M. But 
h^ = 3^+{a — xf=2a^—2ax + d? = M. Then 

a;-^±iV2l^^^^. Then, Jlf=f, x=^% and 
2i f-T 2 2 

61. Let R be the radius of the base of the cone, and H 

be its height. The volume, to be a minimum, is 
irlCH r»., H _R. _i. r>_ J^r 



But -^ = -; whence R= ^' • then 



3 H-h r' H-h 



irRH itH^t" irt^^, H 



X The minimum 

3 %{H-hy 3 {H-Kf 

depends only on — - — — -, which can be written 

first powers of the two factors of the denominator give 
a constant sum ; their product is a maximum when we 
h 1 __ h 

have "Y" = — s^ J whence H= 3 A, and R = — 
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3. Let H be the radius of the sphere ; r the radius of the 

base of the cylinder ; h its height. Then - +7^=^; 

II 4 

then r' = i2'— J. The surface of the cylinder 

= 2irrA; but 2ir is constant, then rA = max. = m; 

whence r» = ^', and i? - ? = ^. Therefore, A' 
n' 4 A" 



= 2i?±2VjR*-m». Then i?* must = m«; thenm 
= i?; A= i? V2, and r = =^^. The height and the 
diameter are equal to a side of the square inscribed. 

63. Let 2a? be the base of the triangle ; h its height ; H the 

radius of the circle circumscribed. Surface xk = rti. 
But 3(?+ (Ji —By = JR^ ; then x =^/2hB—h\ Then 
h\2hB - h^) =7n?=h\2R- h). The sum 2R-h+h 

being constant, we have -= — -^^; whence h = — , 

^V3 ^ ^ _ ^ 

and X = — - — ; the base is then J? V3 = side of the 

equilateral triangle. 

64. Let R be the radius of the sphere ; r the radius of the 

base of the cone ; h the height of the cone ; D the 
distance from the summit to the circle of contact with 

the sphere. Wehave4=4 But i>»=(A-i2)'-i?'; 
R Ij 

then -^ = ^ ; whence r» = --^A.. The 



R ^(^k-Ry-^ h-2R 

3 3 h-2R' 



volume of the cone is ^^-— = ^ X -; — —=: = m : as 



- is constant it is suppressed, and 






m _^^lm^ SmI? 



2i2*""\4jK* 4J?* 
Making the radical equal to zero, we have m= 8i? ; 
h = 4:R] andr=i?V2. 
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66. Let B be the radius of the sphere ; r the radius of the base 
of the cone ; h its height ; A its apothem. The surface, 
to render maximum, is irrAj or rA, w being constant. 
Now r" = (B+x) {E—x) ; A* = 2 B(^Ii+x) ; whence 
r'A^ = 2B(B + x'y(Ii'- x). Now 2 i^ is constant, 
and the sum of the factors H + x and H—xia con- 
stant ; then ^ = H— x ; then x= —, and A=— - 
2 3 3 



Ex. 31. Page 119. 



1. a; = d=25; 
y = ± 6. 


9.a;=7, 5; 

y = 5, 7. 


16.« = |. i; 
^ = i. 1- 


2. y = ±l; 
« = ±9. 


10. a:=13, -13; 

y=ll, -11. 


17.a;=13, 9; 
y = -9, -13. 


3. a:=±5; 
y = ±4. 


11. a; = 9,-12; 
y = l2, -9. 


18.a;=13; 

y=7. 


4. a: = ±8; 
y = ±6. 


12.a:=7, -3H* 
y = 8, 12iiift,. 


19.a; = |; 

y=f 


5. a;=7, 5; 
y = 5, 7. 


13.a;=3, -^; 

y=4. -JjL. 


20.a;=13, -13; 

y=7, -7. 



6. y = 20, -12; 14. a: = 5, 2, 6, 1 ; 21. a; = ±13, 
2=12,-20. y = 2,5,l,6. ±10V2; 

l.x^lit; 16.y=ll, 3; ^"^ToL/o 

y = i, f 2=3,11. =^3^2. 

1+V5 1-V5. ^"'='^'7\'L 

»• ^ 2~' ~2~' y = -3, 17i. 

1-V5 1+V5 23.a: = ±3; 
^ 2 • 2 ■ y = ±l. 
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24. 


y = 2.15H. 


29. 


x = 8, 13; 

y=12,7. 


34. a: = ± 7, d= 3 ; 
y = ±3,d=7. 


25. 


^ = 7.5; 
y = 5,7. 


30. 


^=7,4^; 
y = 2,3A. 


35. a: = ±ll,±6; 
y = ±6,±ll. 


26. 


y = 8.9. 


31. 


a; = 4,5; 

y = 5,4. 


Sa a: = dbl4,±12; 
y = ±12,±14. 


27. 


a;=12; 

y = ll. 


32. 


x = 6,B; 
y = 3,6. 


37. a:=7, 2; 

y = 2,7. 


2a 


a;=5,4; 

y = 3,4.- 


33. 


a; = 5,-12; 

y=12,-5. 


3a a;=4,J; 

y=i.4. 


39. 


^ = 7,-1; 

y=l.-7. 




42. 




40. 


ar=10,-8; 

y=8.-io. 




43. 


a; = 3, 2, -3±V3; 
y = 2, 3, -3±V3. 


41. 


-a; = 5.-6; 

y = ll,-12. 




44. 


a; = 4.1; 

y = l,4. 


45. 


a: = ll,-3; 

y = 3,-ii. 


61. 


a;=7,-2; 
y = 2,-7. 


57. a; = 8,7; 

y = 7,8. 


46. 


y=3,5. 


62. 


a:=8,7; 

y = 7,8. 


58. a: = 4, 3; 
y = 3,4. 


47. 


a;=7,-4; 

y = 4.-7. 


63. 


a;=ll,-9; 

y = 9,-ll. 


59. x.= 3; 
y = l. 


4a 


x = 6,i; 

y = 4,6. 


64. 


y = l, 4; 
^=4, A. 


60. ar=6,^; 

y = 4,i^. 


49. 


ar = ±2, ±4f; 
y = ±3,d=||. 


56. 


:i; = 6,5; 

y==5,6. 


61. a; = 6, -2; 

y = -2.6. 



60. a; = 5, 3; 6a x = 5,3; 

y = 3, 5. y = 3, 5. 
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62. 


a; = ±12; 


65. 


a: = ±6; 


6a 


a;=ll,_20; 




y = ±6; 




y = ±8; 




y=8,-^. 




z = ±9. 




z = ±i 


69. 


a;=7, -22; 


63. 


a;.= ± 9 ; 


66. 


^ = if; 




y = 8,37. 




y=±7; 
z = ±3. 




z = 2, 2. 


70. 


x = 2,-7; 
y=5,4; 


64. 


a; = 8,-16; 


67. 


a;=20, -20; 




2 = 4,5; 




y = 4,-2; 




2/ = 4,-4. 




tt = 3, 12. 




z = 6,f 


71. 




• 





Ex. 32. Page 122. 

1. 128 sheep; $2.50 per head. 

2. 50 sheep ; $6.40 per head. 

3. 42 cabbages, at $1.20 a doz. ; or 60 cabbages, at $0.84 

a doz. 

4. 48 melons, at 12J- cents apiece; or 40 melons, at 15 

cents apiece. 

5. Blue, 60 yds., at $6, or 24^ yds., at $14| ; black, 30 

yds., at $ 16, or 65^ yds., at $ 7|. 

6. Front wheel, 2.5" ; back wheel, 3.9"». 

7. 1200 men ; ration, I''*. 

8. 1800 men ; ration, 2^ lbs. 

9. 28 workmen and 24^*; or 36 workmen and 56^«. 
10. Carriage, 54 hours ; train, 27 hours. 

150^. 12. a? = 80"»; y = 39^ 
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13. Length, 63 ft. ; width, 16 ft. 

14 The greater, 28 fb. ; the smaller, 21 ffc. 

15. 36 yds. and 29 yds. 16. 12 ft. and 36 ft. 

17. Watch, $18; cane, $6; umbrella, $ 12 ; ring, $9. 

18. A, $58 ; B, $44 ; C, $62 ; D, $34 ; or 19. 8473. 
A, $44 ; B, $58j C, $34 ; D, $62. 

Ex. 33. Page 126. 

1. x= 11, 10, ; 11. «= 116, 96 , 16; 

y=l,2 y = l,4 16. 

2. a:=l, 3, 5, 7; ' 12. a: = 35, 34, 33 1 

y = 36, 25, 14, 3. y = 3, 6, 9, 105. 

3. ar = 9 ; 13. a; = 18, 15, 12, 3 

y = 3. y = 5, 10, 15 30. 

4. ar = 2; 14. ar = 22, 21, 20 , 1 

y = l. y = l. 3, 5 43. 

5. a; = 9, 1; 15. a;=5, 10, 15; 
y = 3, 6. y = 21, 14. 7. 

6. a: = 50, 37,24,11; 16. «=13; 
y=l, 9, 17, 25. y = 8. 

7. a:=l,4, 7 ; 17. ar = 2; 

y = 142, 137, 132 y=10. 

8. a: = 54, 45, 36 ,9; la a;=10, 3; 

y = 8, 16,24 48. y= 8, 12. 

9. x= 12, 3 ; 19. a: = 22, 69, 116 ; 

y = 3,9. . y = 7,22,37 

10. a; = 11, 2; 20. a; = 16, 39, 62, ; 

y=l,5. y = 65, 159, 253 
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21. a? = 150, 133, 116, 99, 82, 65, 48, 31, 14; 
y = 5, 12, 19, 26, 33, 40, 47, 54, 61. 

22. x= 14, 31, 48, 65, 82 ; 26. . a; = 264, 121 ; 
y = 6, 14, 22, 30, 38. y = 52, 195. 

28. a? = 6, 21, 36, 51, 66; 27. x = eS; 

y = 2,9, 16, 23, 30. ^ = 55. 

24. 37 = 4,24,44,64, ; gS 39 

3/=10, 30, 50, 70, 

26. . = 81,57,33,9; 29.15,71,127,183,239,. 

y = 8, 32, 56, 80. 

30. First number, 213, 301, 389 ; 

second number, 62, 150, 238, 

31. First part, 303, 240, 177, 114, 51; 
second part, 49, 112, 175, 238, 301. 

32. X = 16, 13, 10, 7, 4, i ; 83. a? = 8, 19, 30, 41 

y = 2, 4, 6, 8, 10, 12. y = 2, 15,. 28, 41, 

34. $5 bills, 1, 3, 5, 7, 9, 11, 13, 15, 17;* 
$2 bills, 41, 36, 31, 26, 21, 16, 11, 6, 1. 

35. Calves, 3, 6, 9, 12, 15, 18, 21 ; 
pigs, 33, 28, 23, 18, 13, 8, 3. 

36. Lambs, 3, 10; geese, 39, 10. 

37. Five-franc pieces, 9 ; one-franc pieces, 29. 

38. Sovereigns, 20, 40, 60, ; 

twenty-centime pieces, 936, 3457, 5978, 

39. Weights of 30«, 1, 2, 3, 4, 5, ; 

weights of 2}«, 388, 376, 364, 352, 340 

40. 11 grown persons ; 6 children. 

41. 334 pears. 

42. 41, 34, 27, 20, 13, 6 yds. of silk; 
1, 6, 11, 16, 21, 26 yds. of velvet. 
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43. First, $5; second, $4. 
44i 41 peaches ; 8 doz. apples. 

45. 22 yrs. (born in 1858). 

46. Born in 1786, and 22 yrs. old. 

47. Potatoes, 1, 1, 2, 3, 4, 5, 6, 8 ; 
apples,2,6,3,4, 1,2, 3, 1; 
squashes, 30, 5, 20, 10, 25, 15, 5, 10. 

48. The number can be expressed in three ways : 2a; + 1 ; 

3y + 2; 1z + 5; whence 2a;+l = 3y + 2 = 72 + 5, 

which gives a? = 23, 44, 65, 86, ; 

y= 15, 29, 43, 57, ; 

2 = 6,12,18,24, 

The simultaneous values of the three unknown quan- 
tities give the same value for the numbers 47, 89, 
131, 173, 215, 

49. 503, 1007, 1511, 2015, 

50. Calves, $7; lambs, $4; pigs, $3. 

51. 10,45,56. 

Ex. 34. Page 129. 

1. 13 > 5. 11. -Sa<2x. 

2. 2a-^<x' + 2x. 12. -(a-by<^(x + i/y. 

3. x'-\y+y-2a>1-a+b. 13. 18a'-aV<^«'- 

4. a? + 4y<13. 14. 3>2. 

5. 12 > 5. 15. 21>13. 

6. 4<9. 16. a + b>l. 

7. a'-2x<S~x-b\ 17. -(x' + 2b)<-7x'. 

8. aa^>b'-8. 18. a*~l<70. 

9. 21>-7. 19. a^~b^>mn. 
10. -G<-1. 20. a?-b^>a^-f. 
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21. 5i>f 35. ^ + ab>2x-(a^+b^). 

22. x-y>ia. 36. - (2a^ -f 1) < a:. 

23. 900 > 144. 37. a:<y. 

24. (a + by>(a-xy. 38. x>-i. 

25. (x + iy<y\ 39. ^>6. 

26. a^<(i-l/. 40. ^>||. 

27. -l>-32. 41. x<m, 

28. (3-6/>-l. 42. ^<|j. 

29. (l + ay>b\ srn 

30. -a»(l + ^)3>aJJ. ' ^ 7 * 

31. 3>2. 44. x>^. 

32. -5< + 4. ' 45. a:>|f. 

33. 9>7. 46. :r<-2^. 

34. 6>5, or-6<-5. 47. a:>iyi; y>12 — 4a;, 

48 x<-^' v>^ <2£i:l1. r<2^=:^. 

4». a;< ^, y> ^, < g L 3 

49. rr<-13; y>l^^, <3rp-4. 

50. a;<-f; y>7a: + 4, <a;-3. 

51. x>f, y<-(rr + 4), >^. 

55. Always. 60. a: > — 5 and < 3. 

56. Always. 61. Impossible. 

57. Always. 62. Impossible. 

58. a: > 2, or < -3. 63. a: < 4 and > -20. 

59. X included between — ^ and — |. 

64. X included between 7 and — 3. 

65. X included between 6 and — 2. 

66. X included between f and — 3. 

67. x<i,OT>l 68. a;>J,or<t. 69. a; > i, or < f 
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Bx. 35. Page 133. 

1. 192. 4. d^\ 7. (a + Z))*+". 

2. 1844. 6. a*-''. a (ar-y)"*. 

3. ^*-\ 6. jo*+**. 9. m»»-27n*?i» + n*'. 

10. /<— ^> + 2^— »^*-* + ^«-« 

11. a*- + 3a^5" + 3a"5»" + *'". 

12. m*« + 2m«n*+2my + w'* + 2?iV+i?^ 



13. y^. 


29. 


a-8 


46. 


w'"p'. 


14. rf*^. 




x-y 


47. 


25 a*"-' J*. 


15. c^'-t*'. 


sa 


a — b 

x — y 


4& 


27 a* 6*—. 


16. — ffl**^'. 








17. -TO*+'. 


31. 


a-b 


49. 


343a'a*-'y»-+». 


la a*^. 




x-y 


50. 


512a'-fi'»-»c»"-» 


19. a*+'j^'. 


32. 
33. 


51. 
52. 


a* J* 
a'a:'. 


21. < 

22. -It. 

m 


34. 


(a:»+y)-X(7«»-»i 


•r- 


35. 
36. 


a", 
b". 


53. 


1 
J'' - 


23. j"- 


37. 


a*-+'. 


54. 


1 


a?<* 








o»6' 


-.- a? 


38. 


a*. 






24. -?• 

y 


39. 


-a*. 


55. 


aiede. 


25. ^. 


40. 


-m'\ 


66. 


\^x-Zy) 


26. «"< 


41. 


iT- 




= 1024''. 


i»y» 


42. 


-tT- 






27. (|5|J. 


43. 


r- 


57. 


28 C'-y^. 


44. 
45. 




5a 


a»c'a' 


'°- \m-pj 


*» 
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Bx. 36. ' 


Page 134. 






L c^». 


6. a;--*. 




9. 


(a: + y)«(-«. 


2. TO". 


& 3^. 




10. 


OT-.Jl-H. 


3. m»-'. 


7. a;*"-»> 




11. 


a*+a:*+«'+l. 


4. m'. 


8. o"^. 




12. 


2-af+3a*. 


13. a-' + «"-'* + a"-' i' + - 


— + a*"-' + J"-'. 




14. a--' -a*-'J+a'-»J'-. 


•.••+aJ'"-'-i 


!.*-'. 




15. a". 


31 1,. 


S2. 


1 


67. 


o-+». 


16. (Jac»)». 


35. 1, 

36. i". 




ai'' 

1 

x'"' 


68. 


^»— . 


17. (5a' -Si')'. 

18. (8w+7n)». 

19. 64. 


53. 
64. 


69. 




20. 64. 


37. 6- 


56. 


m\ 


7a 


n\ 


2L 248. 


38. ^. 

39. 1. 

40. 1. 

41. 1. 


56. 


-1. 


71. 


t. 


22. 2«*«'. 

23. p-y . 

27(m + «)» 


67. 
58. 

69. 


1. 
1. 

1 


72. 
73. 

74. 


X 

1. 
1. 
1 


24. 1. 


42. 2. 


60. 


J". 




a 


25. 1 


43. 2. 


61. 


\ 


75. 


t- 


a» 


44. 1. 




af 


76. 


m 


26. 1. 


45. 0. 


62. 


I 




\ — m 


27. a*. 






or 


77. 


n. 


28. i=l. 


46. 2. 




^& 




1 
1-a; 


47. 1. 


63. 




78. 


29. 1. 
80. a». 


48. 00. 

49. 00. 


64. 


©•■ 


79. 


(i^J- 


31. a*. 


60.1 


65. 


i- 


8a 


(m — w)*. 


32. a«x?' = a'. 


a' 




a"' 


81. 


1 


33. i-. 


61. i. 


66. 


1 




(l^a)» 


w' 


ar* 




m, 


82. 


\ahc. 
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83. J^ 84. ^ • 86. 


CA\ 8a a*, m. "»'"'. 


88. '^^ 
8a -^. 

89 f "»*"' Y 


91. (- ^y" Y. 


(A+a)»(i-a) 


-e^j- 


0, (n + m)V-»»') 
mV 


94. 3m-'. 96. - 


-a^-*. 9a -bp-\ 


95. x(l-y)-». 97. / 
lOa a'^ixy')-'. 

101. J-6-V-' = J"-'y"'- 

102. cV-2-» = c*— z-'. 


bp-*. 99. o'. 

101 (ar-'+y-')-*xOc-'-y-')-'. 
105. ix + y)-*(x'+y^. 

10& 8-'(mn)'. 


103. aT-' + y-'. 


107. 1. loa 2. 


109. 18. lift t. 


123. 400. 130. \. 


110. -Vlf- 117. 1. 


124. 80. 131. 0. 


HI. -375. ua 1. 


126. 405. 132. 3119. 


112. 1. iia 1. 


12ft -1. 133. 525. 


ua |. 120. 1. 


127. 1. 134. -17. 


114. 1. 12L 4000. 


12a 5. 13& 1. 


ua ■^. 122. 100,000. 129. 16. 136. 28. 



Ex. 37. Page 138. 



L a. 


7. h-K 


la «-<-+". 


M. a-'. 


2. m*. 


a mVi-'. 


14. y-<•^->. 


80. -i-». 


3. x". 


a o'J— . 


16. a:-*". 


21. -a;-'. 


4. Z-*. 


m a-'"^). 


1ft y-*. 


22. y-»». 


6. a-\ 


11. a-'. 


17. a-<»+«. 


23. -w»-« 


ft A—. 


12. h-\ 


la a-'<"+". 


24. a:-*. 
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26. x-\ 29. 


-y""— y"*— y"*- 


-y-'-y-*-y-*. 


26. -.-. 30. 

27. r"- 


($)'■ ^f- 


32. *^'''*'' 


2a a-'+a-*+a- 


'+a-\ 33. X- 


i_a;-»+5a:-*-3a:-». 


34 12-' = TiT- 
36. 30-' = TAr- 


43. 4. 

44 10,000. 


"• {i-^T- 


36. 40-' = TT(Hnr- 


46. (ac)-\ 


^' e-F-r 


37. 6-' =^. 
3a 10-=TTrW- 


46. (iay)-. 

47. (a-b)-». 


»^ (¥-^T 


39. f 

40. f 

41. ^.. 

42. i,. 


48. (a^-y")-". 

49. (3m»-2M)-*. 
60. -(1 -«»)-". 






Ex. 38. Page 140. 


1. 2-« = A. 

2. 2-' = A. 


14 «". 

256 


25. -a:»y». 
2& x*/. 


3. 5" = 244,140,625. 


27. a". 


4" loooloooo- 


16. a^. 


2a 6-«w-». 


6. 729. 


16. y-«. 


29. (f*. 


6. 125. 


17. 1. 


30. c-^ 


7. 4096. 


la a-\ 


31. m-**. 


8. 1,000,000. 


19. h-'. 


32. a-". 


9. 3f. 


20. -m-». 


3a a'-i-*'. 


10. 625. 


21. a-«J', 


34 J'c*. 


11. |. 


22. mn\ 


36. x-^-y^. 


12. 8|. 


2a a-^J-"-. 


36. 3-*'a*'. 


13. 64 a'. 


24 -a»*«. 


37. -a-«. 
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3a o-*^*^-'). 

39. a-*. 


63. 


(«+v 


72. 0.49. 
7a 15|. 


4a m-^. 
41. «'^-*. 


64. 


wi — n 

2. 

• 


74. 1000. 
76. 125. 


42. ^"'^. 


66. 
66. 


76. a'. 
77.1. 


43. ^"; 


67. 


27. 


7a 1. 

(V 


a-' 


6& 


25. 


44. *"* 


69. 


tV- 


79. m". 


45, "*~** 


60. 


TlW- 


aa "*". 


'm-\-n 


61. 


TTir- 


m' 


«f£±iY 


62. 
63. 


18 401 • 

81. 


81. «". 

82. y". 


«• (i^)- 


64. 


ir^- 


*(sf> 


66. 
66. 


IsiftT- 

1. 


8a h\ 


49. '^ + ^ 


67. 


¥• 


m — n 
50. l-a;". 


6a 


W- 


««■ (« + .)'.• 


61. 1. 


69. 


t^- 


86. '^'f . 


^ (SI)" 


70. 
7L 

1 


15|. 
0.09. 




8& - 




••+:c+l). 


89. - 


.a*-ar->-ar-' — 





90. 256. 


92. 


i- 


94. li^- 


91. ^• 


9a 


32. 


96. 128. . 



M 
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96. A- 99. TTnjWiy. 102, ^. 106. 1. 

97. 15f. 100. ^. 103. 1. ^^ __1 

98. ii' 101. fi. 104. ,V^. ' a'^6 

107. i-1 
Ex. 39. Page 143. 

1. al 3. a». 5. a^. 7. a5§. 9. a~b. 

2. ai. 4. 71*. 6. ai5i. 8. a45t. 10. m~p. 

^fc* 42. 3. 61. ^. 



12. ^*. 

«1 



30. -^1. 43. 5. 62. ^. 

13 ai ^ 44. 2. 63. f 

■ *'■ 3L ^i. 45. 3. 64. i. 



14. aA. 

15. mi. 32."t'/J-. 

16. a.. ^^ 

17. a*. 



46. 2. 65. T^T- 

f^' 47. 5. 66. f 

3a ^= </^ «• '■ 87. I. 

10 »r ^'^ 49. 7. 6a f 

19 ^r=i. ^ ■^^^^"- «>. 9. 6a i. 

20. </^. ^^ ^^- 61. 32. 7a i. 

21. ^. 36. ., •*, • 62. 729. 71. |. 
Vm'— w' _- „, ™. . 

53. 3125. 72. 4. 



2a VP. 87. :^. 64. 16. 73. |. 

^*" ^' 38 -^ ^' ^^' ^*" *• 

26. \/A. ' ^s' 56. 64. 75. 2. 

27. ^- V 68. 16. 77. f 
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m 


A- 


8L 0.09. 


82. 


^==2. 


83. 


+0.09. 


sa 


0.5. 






0.5 


81 


-0.008. 






Ex. 40. 


Page 145. 






L 

2. 


A at. 


6. 
6. 


6.81 m-i = 
0.4c-l. 


<^j- 


3. 


5(w»- 


2m-l). 


7. 


-1.3 d-*. 






4. 


9a;-'. 




a 


x-*yi — 2a 


-y. 






9. - 


(m+l)x-i + (a + d)i 


c-| + (36- 


c)x-l 


• 




la (2 


— m)y-»+(5J + w — 


<?)y-« + (3 


-c)y». 


11. 


-(a+l)b-i. 13. 


0.5 e-. 


16. 


4 m-'. 


12. 


-3.7<i 


-i. 14. 


-1.15A-*. 


16. 


1.3i>-'. 






17. 2.4a;-'- 


7.7a;- 


' + 0.1a;-'. 






la 


al. 


84. m-». 


29. 




Z "». 


33. 


a*. 


19. 


&A. 


25, X "•»• . 






34. 


bt. 


ao. 


a-H. 


nw+np 
26. X nq , 


30. 


w-i. 


36. 


hi. 


21. 


C-i. 






-(»»+*) 










(aiH-em) 


31. 


(n«- . 




a 


22. 


rf-». 


27. y - . 

s 




-«(air+i) 


sa 


ae 


23. 


m-». 


2a a-». 


32. 


e 9 


37. 


n w. 


sa 


af + 2a; 


Ty» + 9y*. 


39. 


of + army's + y«. 





40. x-'' + x-^y-^ + y-\ 

_I _• _* _i -1 _1 

41. c "• — 5c «»+10c «• — 8c ** — 3c «» + c «». 

43 25a;-t 9o-' 44. 4a-»6'-»-12a-»J-«+9a-IJ-f. 

' 16y-» 46-* 46. «-». 46. A-i. 47. /fc-». 
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48. a. 


65. 


(om-n) 


61. 




49. ^. 

50. a*. 

51. i-H. 


56. 
57. 


V »P . 

a; ^ 


62. 
63. 


e «» . 
air*. 


52. m-A. 


58. 


Z 9 . 


64. 


a-i 
Sb-i 


(«H-») 

53. jo -« . 


59. 


m—n 

y «. 


65. 


x + y. 


54. ^^. 


60. 




66. 


X — 3^. 


68. a:l+yi+z8- 


-rrJ^/i- 


xizi—yizi. 


67. 


^-|a^+i^- 



Ex. 41. Page 147. 

1. a'^ + ^a^h + ZaP + bK 

2. m'^ + 5w*n+10mV+10mV + 5mM* + n*. 

3. c« + 8cW+ 2^<?d^ + 56c*rf» + 70c*rf*+56c^rf'^+28c'rf« 

4. A»« + 10 A»Z+ 45 A«Z^ + 120 A7» + 210 A'Z* + 252 AV*^ 

+ 210 AV« + 120 A'/^ + 45 A=^/« + 10AZ'+ P. 

+462r^/+330a;y + 165ar»y8+55a;'/+lla^^«+y^^ 

6. y^- 7/z + 21/z»- 35y*2^+35/z*-2l3/'2^+7y2«-2'. 

7. a:»-9a;«a + 36a;V-84a;«a» + 126a;*a*-126a?*a'^ 

+ 84rV - 36a;'a^ + 9a;a** - a» 

8. y'-3y'i + 3yJ»-6'. 

9. c^-5c*rf+10c^rf«-10c»rf» + 5crf*-c?*. 

10. m* — 8m'a + 28mV-56m*a» + 70m*a*-56mV 

+ 28mV-8ma' + a^ 

11. l + 4a + 6a' + 4a» + a*. 
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12. a*-^4a» + 6a»-4a+l. 

la l + 6rf+15c?* + 20rf» + 15rf* + 6rf'^ + rf«. 

14. 1-8A + 28A'-56A»+70A*-56A* + 28A«-8A^+A«. 

15. 1 + lOa: + 45a;' + 120ar» + 210a:* + 252^:^ + ^lOaf" 

+ 120ar' + 45 a;* + lOa^ + x'''. 

16. 32 + 80a + 80a« + 40a»+10a* + a*. 

17. 729 - 1458a + 1215a' - 540a» + 135a* - 18a* + a\ 

18. m^ — 18m* + 144m^ - 672m« + 2016 m* - 4032m* 

+ 5376 m» - 4608 m' + 2304 m - 512. 

19. a:»~15a:'+75a:-125. 

20. y6_15y* + 90y»-270/ + 405y-243. 

21. a" + 7 a}V + 21 a'^b* + 35 a"i« + 35 a»6« + 21 a«5^^ 

22. m*«- 8m»n' + 28m^n* - 56m^W+ 70m'^7i«- 56m*V° 

+ 28m^V' - 8mW* + n'\ 

23. a:^5 + 5a;V+10a;»^+10a:«y" + 5ar'y« + y«». 

24. a'' - 8aV + 28a'y - 56aV+ 70aY' - 56aY' 

+ 28ay«-8aV + y'*. 

25. a^ - 7 a%» + 21 a'b* - 35 a'b' + 35 a'b^ - 21 a'b'' 

+ 7ai"-i". 

26 —4-^^-1-— 27 — — ?J?^4-^^^_ — 

' 6' by "^Z ' c?*~''?5~"^"^^~'?' 

m* 6m*7i . 15mV 20mV . 15mV 6mn^ . n* 



29. 



p* p^q p*(f p^f p^q^ pf ^ 



a*" aV + aV a(?^+/ 
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31. mV — 5ml7i4 + 10m'7i— 10wtni + 5mln* — wt. 

32. al + 6aV5t + 15a'bi + 20aW + IbaW + ^M'i + b'. 

33. a:V + 7a;Vyi + 21a;*y* + 35ar»yf + 35% + 21a;*y« 

+ 7a:lyi + yJ. 

34. a:* — 4a:lz* + 6a:2;l — 4a:4z + z*. 

35. a + ba^bl + lOaW + lOaW + 5a*^» + b\ 

36. a-» + 5a-*i-' + lOa"'^"* + lOa-'^"* + 5a-^5-« +5"". 

37. «-•*+ 8a-"a;-^ + 28a-»«a7-« + 56a-%-» + 70a-^^a:-* 

+ 56 a-^'x-^ + 28 a-^a:"" + '8 a-'a:"^ + a:-^ 

3& m-" - 7 m-"n-^ + 21 m-«»w-' - 35m-^«7i-» + 35m-"n-* 
— 21 w-*w-*.+ 7 m-*w-« - w-^ 

39. d-^^ - 6d-'V + 15d-V - 20c^-V + 15rf-V 

-6rf-V° + ar^\ 

40. c-'« + 4c-^'^z + 6c-^V + 4c-y + 2*. 

41. 771-1 + 5m-»7i-l + 10 m-«n-t + lOm-^n"' + 5?n-*n-8 

+ 71-V. 

42. w-V + 57i-»j9-t+ 10 w-lp-i+ 10n-ip-«+5 w-ip-l +;?-V. 

43. w-» — 4w-»p-« + 6w-tp-« — 4n-lp-l + p-V. 

44. a-i + 5a-'&-4 + 10a-«&-i + lOa'^J"^ + 5a-*&-t + i"*. 
46. a;-* + 3a;-*y + 3a:-V + y'. 

46. y-" - 6y-"2-^ + 15y-Vt ~ 20y-«2-* + 15y-*2-« 

-6y-W + z-*. 

47. u-i + 4 w-«ty» + 6 M-ti;« + 4 w'V + v". 

48. l-5z-i+10z-i-10z-« + 52-i-^z-V. 

49. 16a:* + 32r»y + 24a:'y* + 8a;y» + y*. 

50. 243y*- 405^*2 + 270y"z*~903/*2»+15yz*-2». 



\ 
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5L 4096z'-61442»u + 38402V -1280z»u' + 2402»tt* 
-242w* + ?/. 

52. 128a' - 448aW + 672a'^i* - 560a*Z»« + 280a»i« 
-84a'i»°+14a&»-6". 

63. m" + 18 m'^i + 135 m«^» + 540m«6» + 1215 m*5* 
+ 1458m'&'^+7295«. 

54. a* - 10'a*c + 40aV - 80aV + 80ac* - 32c». 

56. x'^-12af'd+6Aaf'cP^10Sa!'(P + Sld'. 
66. W-' - 12 w-te + 48 u-l^ - 64 e*. 

57. 128a" - 1344a"5 + 6048a^'i' - 15,120a«5» 

+ 22,680 a•5*-20,412a*^*+10,206a*5•-21875^ 

58. 729a:-« + 2916a;-y + 4860^:-^ + 4320a;-y 

+ 2160a:-V + 576x-'y^ + 64y*, 

59. 256a;» + 3072a:V4 + 16,128a:«z-^ + 48,384 ar^z"* 

+ 90,720a:V» + 108,864ar»z-t + 81,648a:«z-^ 
+ 34,992a:z-i + 656l2-*. 

60. -jftf(a»-15a*c^-»+90a»c^-'-270a^rf-»+405arf-*-243^-'). 

61. 3125 w-'« + 625m- «7i-' + 60m-'n~^ + 2m-'?r' 
+ ' 



25 ' 3125 
62 64a' 576a'g , 2160aV 4320aV , 4860aV 

2916 cu* , 729 c« 
bd' "^ d' ' 

68. 1 I 15 . 45 ■ 135 . 405 . 243 
32a''^ 16a*b'^ 4a*b''^ 2(^b''^ 2ab*'^ b' ' 

g- 16 ,32^ ,24^2* .Ml 4.^' 
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* 128 192 "^ 96 432 "^ 648 324 

"^ 1458 2187* 

gg g^ . 10a*mi . 40a'mi . 80a'm . 80amt 32m§ 
' 2435*^"^ %\h'x "^ 27^V "^ 95V "^ 35a;* "^ a;* 

67 1 9.y 135.y^ 135.y» 1215y* 729.y^ 7297/« 
2 "^ 16 16 "^ 256 512 "^ 4096 

gg 2187 g^ 10206 g^ , 20412 g^ 22680a^" . 15120 g^^ 

6048g" . 1344g" 128g^* 
5V "^ 5a;« a;^ ' 

69 625 m^ SOOm^n'^ 50m''n*'^ 20m'v!^ . n^ 
3 "^ 3 27 "^81* 

70. 243 5^("»+^> + 810 5*<"»+'>c?'-^ + 1080 P^'^'W-'^ 

+ 7205'<"*+^>c^^^'*-^> + 2405"*+'c^*<-*> + 32c;'<~-'>. 

71. 256 x*^'-^^ - 768 r»<-'> y*-* + 864 ar^^'-'> y'<'-'> 

- 432a:«-V^'"*^+ 8l3/*<^-*>. 

72. 125m'<^-^>+^m^('^-^>n»-«+^m^-^w»(»-^>+Un'<>'-=^>. 

73. Aa^'b^-^a'b'm + ^m'b^ 

„. a*^b*' a*^^b''-'^ a'^'^b*^-^ g^^^b*'-'' a*^*b*'-* 
256 48 "^24 27 "^ 81 

76. 32g^°5'^ + 40g"^5*"*+* + 20g*"^5«**+*+ Sg'^*^*^* 
+ ^a*^'b'^+-^a^b'\ 

Ex. 42. Page 148. 

7. \/2560. 
& •v^I024. 

9. •{/Se. 



1. V8. 


4 V84. 


2. V175. 


5. \/5i. 


3. V180. 


6. \^1029. 



19. ^/^Td'. 

20. -\/lOw*. 



21. •v'-ISm'. 
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la v'iSTi. 33_ >l8m' 58. y»«V«. 

IL ^/iOOO. "^ ^^ "89. mW^. 

,, 34. 2V2. -rt «,-5 

12. -2^7290. r- *^ a^yVay". 

35. 2V3. „ . a^- 

13. V2624. gg_ 2^ «!■ «'^^- 

14. V5^'. 37] 5V2' ®^' y^^y"- 

15. </2?. sa 6V2. ^- '^^^^'• 

16. ^/ep. 39. 2^. ^ 2a V3. 
17_ ^7^ 40. 5</i. 66- 5m'Vi. 

41. 3-v^4. 68. 6abVa. 

42. 4^^. 87. da;*-;/^. 

43. 2\^. 68. 3m<^w?^'. 

44. 2 -v^. 89. 2ab</^. 



45. 4-v^. 7a Sc'VM. 



^•-^^«- 46.3^. 71.^^. 

23. </^. ,^ 3^ 3 

24. V-32:c. ^ ^^7 72. g;^^?/^. 

25. -</^. 49, 18 V5. 73. ^VS. 

26. V9ia;. 50. 18^. ^ 

74. 2^ 5/ — 

27. V^. 51. 10^. 3 ^*^"- 
2a VwV?. 52. aV6. 75. ^■^. 

29. </;?V- 53. m</;r\ ^^ m-n 

30. -^/^^W;^. 54. b'-VZ:\ ' 7 ^2'- 

31. </^xYz- 55. 6^. 77. ^-V?. 



a 



^ 8 

57. xVA/y. 2 ^'^^- 
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5. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 



Ex. 43. 

■Vm-, -VTq. 



Page 150. 

13. 3VTI ; 4Vn. 

14. 3\/2; 2-^2. 

15. 2\/9; 3\/9. 



29. 



31. 



V2»=VI6; ^^=^m. 16. <r5; 3<^. 
^v^ ; '</S2. 17. 3V2 ; 8a/2 ; 4 V2. 

>/256; A/5l2. 18. 21^2; 6-^2; 6-v^. 

a/64; v'625; a/216. 19. 3V3; 8 V3 ; 18 V3. 

VlpOT; a/625; a/14;400. 20. 4a/2; T'v'g; 2a^. 
V3 ; 2V3. 21. S-</2 ; 6a/2 ; 6-</2. 

V5; 2V5. 22. fV3; J^Vs. 

3V7; V7. 23. -^VlO ; t^tVIo. 

6V2; 2V2. 24. fV6; ^V^e. 

25. ji^VS; iV5. 

26. 2V5; jV5; 20V5; ^VS ; iV5 ; ^^Vs. 

27. f-V^; i\/9; f \^ ; i^^ ; i^^. 

28. i\^ ; 2-^ ; i'v'e ; i^/S^ ; i\^. 
iV5 ; iV5. 32. i-v^ ; i^'T. 

iVS; |V3. 34. 3mV»i; 2?w*Vm. 

35. asVa; (« — 3) ; - Vx (a; — 3). 

36. ^IVTc; ^Vi^: ^y/Fc. 
b^ ox by 
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37. |^VaZ>a; -r^'^abx', ^-^abx. 
Ir b^ ab 

38. -Va; -Va; Va; --iVo. 
a a car 

39. -v^^=^; -i--v?=n:. 

a a+ 1 

40. ^V6(l-aA); -V6(l-a6). 

41. (a-^)V^r=^; ^^^i?V^^=^. 



7?l 



iu. vw; 


«. ^''"• 




44. 4V2. 


48. 3V6. 


52. V3 + VI9. 


4& 7V3. 


49. 4V5. 


53. V8+VI2. 


46. 8"v^. 


60. 3V7. 


54. V10+V8+V6. 


47. 10V5. 


51. 3vTT. 





Ex. 44. Page 152. 

1. 5V3. 5. 2VrT. 9. 4V2. 13. iVB. 

2. 10V7. 6. 6V3. 10. 6^/4. 14. -4^. 

3. ISVTO. 7. 3\/3. 11. 3V2. 15. llVf. 
4 4V2. & 7VI3. 12. 5<^. 16. -V2. 

17. 12V3. 18. 129 \/5. 19. 19V5-23V3. 
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20. 35V6. 






33. 


bVb 


^ 


21. 6V5. 






34 


(c + 5)</c. 


22. 4VT3- 


-3vn. 




35. 


(«- 


b + 2)</b: 


23. -ffV2-l|V5. 




36. 


(«- 


bfVi. 


24. 4\/5- 


11|<^. 




37. 


(x+^yV^. 


25. U + nV5. 




38. 


2a(b 


- l)V?. 


26. i|V2- 


-i^. 




39. 


{la- 


- 2)^/S. 


27. 2Vl5. 






40. 


(3 m 


+ l)V^. 


28. 6V6- 


2VII. 




41. 


-(7 + 5a)V2a. 


29. 4y!yV6 


-</Ti. 




42. 


\Oab 


-^lab. 


3a 2Va. 






43. 


Amn 


y/bm. 


31. -7^^l 




44. 


(2ab 


- 6)V26. 


32. (a + b- 


-8)Va. 




45. 


2a'(2-j-5b)-^. 




Ex. 45. 


Page 153. 




1. 9. 


12. -7. 


23. 


2</3. 


34 -5</6. 


2. 10. 


13. 11. 


24 


3</2. 


35. V2l. 


3. 6. 


14 -2. 


26. 





d-^. 


36. V7. • 


4. 3. 


15. 27. 


26. 


8. 




37. 8. 


5. 4. 


16. 72. 


27. 


60 




38. 5. 


6. 8. 


17. 25. 


28. 


f- 




39. 7. 


7. 3. 


18. -729. 


29. 


-■ 


\</2. 


40. 4. 


8. 6. 


19. -60. 


30. 


24 




41. 4. 


9. 2. 


20. -14. . 


31. 


10. 




42. 5. 


10. 3. 


21. 3V2. 


32. 


4. 




43. V5-4 


11. 8. 


22. 3^2. 


33. 


t 


237|. 


44. 2(5- V2). 
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45. -(15 + 19V3). 46. 3(12-5V6). 

47. 6V2-3VI5 + 8V3-6V10. 

4a VIi-V6+V35- Vl5. 

49. 8-8</l2+-vl8. 60. 30. 

51. 54-7V35-26V2r-7Vl5. 
52. 171 -86 V6. 63. 86 + 23iV6. 54.140+10V6. 
55 ■VT2-2</3 + 2-VlS + B-V2 + i</9-Z-Vi-l. 

56. 156-24A/i. 5a i - s^Vs + 25y/9. 

57. 340 + 51vl8. 69. - V2.' 

60. 176 + 66V5. 

61. 110 + 24V10-12V6-16VI5. 

62. 33-18V2, 65. 5887. 

63. 125. 66. 75| + 7iV2. 

04. 243. 67. 9a^-12x' + 'ta*. 

6a a^y+2aby' + by. 

69. ab'm* — 2a'6'm'' + a'bm'. 

70. 48jjV-12^2'z»V6 + |<^2. 

71. ^/2000. 7a 15. 85. V^. 

72. 5V30. 79. ^13:824. 

73. 2VI0. 80. 6</9. _ 

74. 6. 8L ^8n^42». ^87. 'd-^=^- 

76. 4. 82, W. ,^r- 

j. - oo ^ |2_ 

76. V2"X5«. 88. 125V7*. \3x7*' 

77. 2. 84. 6^/6xT'K 89. 7^. 



06.^ 
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Ex. 46. Page 156. 




L 9. 4 5. 


7. 2. 10. 4. 13. 


f 16. H. 


2. 3. 5. 6. 


8. 3. U. |. 14 


|. 17. If 


3. 2. 6. 2, 


9. 5. 12. |V2. 15. 


^. la lA. 


19. V2 + 5V6. 


23. 2V42- 


-3vT4 + 5VIO. 


20. 7V3-3V5. 


24 2>/25- 


-6-v^ + 5-v^. 


21. 4V35 + 8VIi. 26. S^^tB + 3<^ - 4</36. 


22. 5V7-4V6 


+ 2V5. 26. 3-2V2. 27. V3. 


28. Vi. 


43. f 


5a 0.2. 


29. V2. 


2y 


59. 0.3. 


30. V2m. 


**• i;^jw. 


60. ^. 


31. ^VlO. 


45. |V5m. 


61. iVIO. 


32. a. 


46. V^+V*. 


62. \-sm. 


33. a'V3. 


47. 1 + V5. 


63. V3. 


34. 2c'. 


4a V6+1. 


64 7. 


35. ^. 
b 


49. a:-y. 


65. VS. 


36. ^V2. 


50. ax-Vx — b^/y. 

51. cyV^—d-Vz. 


66. 2V3. 

67. iV6. 


37. 3 a'. 


52. 3. 


68. |V2. 


3a 2n</2,. 


53. i-V27. 


69. iV7. 


39. Ix-^. 


54 <^. 


70. IV2IO. 


40. 2y. 

1 


55. </2i. 


71. 9V3 + 15. 


41. ^-^ao?. 


56.-^. 


72. 6V2 + 8. 
1 


42. 5a\/^. 


57. 0.6. 


73. l</^. 
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74. ^. 



78. -vE- 

79. lV2. 

a 
8L ^/SV«. 



91. f 

92. 4. 

93. f 

94. jVe. 

95. 17. 

96. I 

97. 4. 
9& i. 

99. iVi 



76. 



1../ 



100. —,. 



1. a". 

2. w'. 



^TO" 



76. ^/^. 



77. ^^^^. 

82. a-Va. 

83. i'\^. 

84. 2^-v^. 

86. ^VTy. 

1 ^ 

86. -^^25 mx. 

90. i-v/^+i>/;;i;?. 



87. 
8& 



5ar 



« — y 



y/x' — y' 



lOL 1 



102. 
103. 



a 

W 
6» 



Vt^. 



VSj. 



104. a. 

105. Ttvy/m. 

106. i-^^. 

1 vif—^ 

107. -iVa». 

Ex. 47. Page 159. 
3. n». 5. y*. 

4 a:*. 6. ah\ 



loa 

109. 

no. 
111. 

112. 

113. 
114 
115. 



— , Vm*. 

a 

24 V3. 
^. 

7. rnf^Jm, 

8. 71^^??; 
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y-^y. 


14. 


3 a'. 


19. 




9. 


{x-^)V(x-yy. 


10. 


Vc-VWc. 


15. 
16. 


aV 
2a*</l. 


20. 
21. 


{a? -by. 


11. 


V(l + aT. 


12. 


d?VAa\ 


17. 


aV. 


22. 


(^-y*)-. 


13. 


t, — -_ 


18. 


, — «/ 




15. — ■ 



24. -\/^'+</b^~2Vd^. 

26. \/^+\/^« + </^*-2V^^ + 2V^^-2'>/^. 



26. 2a'A. 


39. 


v'. 


52. 


V^». 


27. -xf. 


40. 


«»». 


53. 


V5. 


28. (^-y*/. 


41. 


7?. 


54. 


V3. 


29. -(a' -6')'. 


42. 


r- 


55. 


x-y. 


30. 5. 


43. 


</a. 


56. 


(a -by. 


31. 16. 


44. 
45. 


</b. 


57. 
58. 


(m + nf. 


32. 127. 


</(Sa-2by. 


33. -131. 


46. 


V2m. ■ 


59. 


(l-x'y. 


34. 9</9. 


47. 


</Sa\ 


60. 


</2:^. 


35. -4\/2. 


48. 


</a. 


61. 


a'</2. 


36. 169. 


49. 


Vm. 


62. 


m-V^. 


37. 6. 


50. 


</y. 


63. 


m^6. 


38. yfk. 


51. 


</«'. 


64. 


2a'-s/B. 1 
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Ex. 48. Page 160. 

1^ 2(3 + V6 ) 6. 4-VI5. 

^ „ 8+V55 

2 21(4+V6) 3 

^^ _ 8 23-2VI30 

3. 4(5V3-3V5). 3 

4_ 3(8V7-7V2) g 11 + 3VI 4 

2 ' ' 5 ' 

6. 40(3V2 + V3). 10. 4 + Vi5. 

12 + 9V2 + 20V3 + 15V6 



IL 
12. 



2 
3-V3-12V5 + 4VT5 



12 

13 7(4V5-5)+15(Vl0-4V2) 

55 

14 5(2V3 + V6)-6(1 + V2) 

57 

,- 7(2 + vT[)+3(2V7+ V77) 
"• 42 

,g. 18 (120V6 + 205 V3 - 219 V2 - 308) 
529 

17. :^-±:^. 18. V3+V2. 19. 2a^+V5-V10-2. 

2(j 195 - 75 V3 - 187 V2 + 137 V6 
94 

a. i(19V2+16V3-10V5-10V6 + 8VIO + 8Vl5 

-5V36-22). 
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Ex. 49. Page 161. 

1. 2V=n:. 3. 9V=^. 6. oV^. 

2. 5V=1. 4. 12V^. 6. bW^. 

7. 2 V-^ - V2 (1 + a/=^). 

8. 3V=1 = |V2(1 + V=^). 

9. 5V'=n[ = fV2(l + V=l). 

10. 2V^=2V=^. 

11. 3V^ = 3V=^. 

12. 2VZi= V2+ V2+ V2— v^VITj. 

13. a.'^V^-^VSci + V^). 

14. y« </^ ^t/:^! = y.^ (1+ V^TT). 

15. 2'V^. 16. m'V^. 17. iV^. 
18. -^--n/^. 19. Va:» + y»V=a. 



20. V?+?^t'=^l = ^^±i!^(l + V="l). 

21. (3a;-2y')V^. 

22. 3a;'V~l. 23. 9m'V^. 

24. -1; 1; 1; 1; V^T; -V^; -V^. 

25. -V^; - V=n; 1; 1; -1; V^; -1. 

26. 10 V^. 28. 2(x-y + ixi/)V-i. 

27. (3a'-7a)V^^. 29. (10a' - a*) V=^. 
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30. 


m(l + 2w)t. 


41. 3 m'. 


31. 


11 -St. 




42. -z. 


32. 


25a SSI 


V-1. 


43. -80. 


83. 
31 
36. 


2 2 
2[13 + (l+6>-]. 
— a. 

-12. 


44. 8Vl4. 
46. 77. 

46. -y/a'-b\ 

47. (a;-y)V-l. 


36. 
37. 


-Vy. 




48. (y-5)V-l. 

49. -3V2-y. 


38. 


35 V- 1. 




60. a'+l. 


39. 


o'V- i. 




61. m' + J*. 


40. 


-12y2'. 




62. 47-V-l. 




63. 


ay + 26 + (2y-6a;)V-l. 




64. 


6(ay + 4) + (9a:-16y)V-l. 




65. 


2ac + Sbd+(Sbc-2ad)y/-h 




66. 


16 - 2iV2. 




67. 


wn + 12V3c + (47»Vc - 3« V6)». 




68. 


2 ( Vl5 + 2 V3) + 2(3 - ViO)t. 


59. 


-aV— 1. 


63. 


—ymn. 


60. 
61. 


-V-1. 

2 


64. 
66. 


68. V5. 
Va. 


62. 


V3. 


66. 


— V-1. 70. wV2. 
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Ex. 


50. Page 163. 




1. 2. 


26. 


2. 


51. 4. 


75. 8; 4^. 


2. 3. 


27. 


-f 


52. 4. 


76. 4 


;-f 


3. 3i. 


28. 


-3. 


53. « . 


77. i 


;-4i. 


4. 12i. 


29. 


1. 


a+2-Va 


78. 1 


; 554. 


5. i. 


30. 


1- 


64. V3 ; 0. 


79. 4 


;-f 


6. i. 


31. 


49. 


56. ±4 VS. 


80. -4; -7. 


7. f 


82. 


5. 


56. ±3. 


81. 3 


, A- 


8. -4. 


33. 


23. 


57. 6; 2. 


82. 2 


-I64. 


9- A- 


34. 


8. 


58. 7 ; 3. 


83. 1 


■-41- 


10. 2. 


35. 


6. 


59. 4; -25. 


84. 3 


-^. 


11. -12. 


36. 


5. 


60. 196; 49. 


85. 7 


-6. 


12. -i 


37. 


49. 


61. lA; |. 


86. 4 


-f 


13. 6|. 


38. 


4. 


62. 2; 4. 


87. 1 


-4- 


14. -2^. 


39. 


4. 


63. 5 ; - 2. 


88. 5; 


-4H- 


15. -6. 


40. 


^■ 


64. 6^!^^; 6. 


89. 3; 


-f 


16. 34. 


41. 


60. 


65. 7 


; 0. 


90. ±2. 


17. 5. 


42. 


44- 


66. 2 


. -H- 


91. ±4. 


18. -5. 


43. 


4- 


67. 6 


;¥• 


92. |;4. 


19. If. 


44. 


0; - 


^. 68. 5 


1- 


93. 4; 4. 


20. -5. 


45. 


4- 


69. 2 


-n- 


94. ± 2. 


21. 1. 


46. 


25. 


70. 9 


1. 


95. ±i 


22". 4. 


47. 


1- 


71. 4- 


f 


96. 4; -i. 


23. I 


48. 


0;4- 


72. 3 


-¥• 


97. ^,-1. 


24. 24. 

25. 4. 


49. 
60. 


4- 
2004. 


78. 5 

74. i; 


L 

-A- 


98.^ 


1 a 
"8 
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99. ^il±^/T+W)■ 102. ^; -2a. 

100. J(V^±V6). 103. 4o; -2a. 

101. ±^. 104. I •,-^* 

,„- a (2±V2) no ^a Ja'-4 a . 9a 

106. ±¥V5. , 11*- 0: «• 

^ 111. 0;f|. 

107. 6±V6'-a6. 115. ± Va6. 



108. n. 



\o-l 



112. ±aj_±_. 116. 



109. ±26. ^"- ""\jirT- ""• IT^' 

117. !1+*±?^V3. 

118. ±2 a. 

119. a; h. 

120. !ill*±(£±*L-. 122. £L^±^*v?+4. 

2 2V?+? 2 2c ^ 

191 a4-6^ («-^)g 123. a; = 6o,or-?^• 

Ex. 51. Page 169. 

1. 13900.48. 5. $1377.01. 9. $124,225.88. 

2. $13,823.13.- 6. $8,646,290. 10. $5643.20. 

3. $4855.87. 7. $6250. U. $3129.29. 

4. $35,705.48. 8. $368,429. 12. $606.77. 

13. $1459.52. 
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14. 


First, $2368.39; second, $2377.52 ; third, $2382.18; 




fourth, $2385.34. 


21. 8 yrs. 


16. 


$7800. 


18. $955,025. 


22. 11 yrs. 


16. 


$1400. 


19. $831.04. 


23. About 7i yrs. 


17. 


$4315. 


20. $1614.97. 


24. About 54^ yrs. 


25. 


First, 23.45 yrs. ; second, 20.15 


yrs. ; third, 17.67 yrs. ; 




fourth, l4 


yrs., nearly. 


88. 4.651%. 


26. 


4%. 


32. $3916.80. 


89. $2812.83. 


27. 


^%. 


33. 21.64%. 


40. $51,280 


28. 


Hfc. 


34. $110.28. 


and $52,700. 


29. 


3%. 


35. 3%. 


41. $5097.97 


30. 


6%. 


36. 67.826 gals. 


and $5490.97. 


31. 


$1260.12. 


37. 74,272.88""». 


42. 100 yrs. 


43. 


The $35,000 of B, discounted 


at 5%, is reduced to 




$30,234.31 


; the $33,000 of C to $31,453.52. Then 




C has offered $1453.52 more 


than A, and $1219.21 




more than B. 




44. 


$10,297.16. 


50. $66,868. 


67. $16,431.95. 


46. 


20 yrs. 


51. $76,080. 


68. 17 yrs. 


46. 


24 yrs. 


52. 1979.62". 


69. $2200.50. 


47. 


$23,569.63. 


53. 13.58 yrs. 


60. $105,078.50. 


48. 


$12,144.28. 


64. 21.26 yrs. 


61. $5000. 


49. 


1,111,282 


55. 11 yrs. 


62. 4i%. 



inhabitants. 56. $12,500. 

Ex. 52. Page 176. 



1. 


4:1. 4. 1 : 10. 7. 11 : 9. 


10. 


5:9. 


2. 


3:2. 5. 9:1. 8. 13:16. 


U. 


3:10. 


3. 


1:7. 6. 7:8:9:10. 9. 6:5. 


12. 


9: 16. 


14. 

15. 
16. 


'^■.rt-ormp-.nt; 14:15. 

^ = n. 17. 150. 19. ^. 

m-m- 18- 3i. 20. If 


13. 
21. 
22. 
23. 


8:27. 

lu- 
ll^- 

14. 













» 
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SI 
25. 
26. 


18. 

^: 
If 


30. 
31. 
32. 


♦• 37. 1-*. 


i). 


40. 4|. 

41. 45*.' 


27. 
28. 


3n. 

iqt. 


33. 
34. 


1. a 
(p + qy. 88. 1. 




«-I- 


29. 
44. 
45. 


a 
m(m — n 
n(rn + n] 
1-n 

m 


36. 

). 
1 


^ • 39. 12. 

m—n 

61. !^. • 
m 

CO i'-S' 
62- F(^+j7 




56. 9. 
67. 6. 

58. 10. 

59. 5. 


46. 


a' + i' 

ab 
4. 
9. 




n 4;,' 


2* 


60. 7. 


47. 
48. 


54. -(^^1^'. 


61. m. 

62. #. 
2p 


49. 


25. 




4(a-6y. 
96Xa + *)' 




63. 1. 


60. 


10*. 






64. c + d. 








Ex. 53. Page 179. 






1. 


;=55, 




6. ^=--28, 


11. 


d = i, 




s = 403. 




8 = 364. 




8 = 5100. 


2. 


; = 38, 




7. ^=78n, 


12. 


d = i, 




s = 258. 




s = 1368n. 




8 = 2757*. 


3. 


^=174*, 




8. I=2m + b2n, 


13. 


d = -7, 




a = 2625. 




s = 28m + 364n 




8 = 2124. 


4. 


^ = 20.9. 


- 


9. ;=l + 30»», 


14. 


d = -O.S, 




8 = 2190. 




8 = 11 + 165m. 




8 = 63. 


5. 


;=10f, 




10. d=l\, 


15. 


<f=7a', 




« = 83^. 




8 = 884. 




8= 1575 a'. 
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16. d = ia*i « = 706* + 297ia». 
17. 20, 27, 34, etc. 19. if. M. H, etc. 
' 18' lA. IfV. lA. ete. 20. 42, 37, 32, ete. 


21. 


a = 2, 
s=1661. 


30. rf = 4. 
n = 40. 




39. a = ~l 


22. 


a=ll, 
a =1518. 


31. cl = 5, 
n=18. 




40. a = 0, 

<; = 7; 


28. 


« = 272i. 


32. (^=4, 
w = 11, 




41. a =17, 
^=97. 


24. 


a =56, 
8 = 680. 


33. d=10, 
^=140. 




42. a = ll, 

^ = 88. 


25. 


a = 65. 
s = 455. 


34. d=l{, 




43. a = -9, 
Z=3. 


26. 


M = 38, 
s = 6973. 


35..d = ix, 




44. a = 11, 
^=-13. 


27. 


«=13, 
8 = 286. 


36. d = -i, 
l = -16 




45. n = 15, 
^=108. 


28. 


w = 94, 
s = 5463f. 


37. a = 9, 
d==2. 




46. n = 16, 
^=69. 


29. 


n = 36. 


38. a =18, 
<i=5. 




47. w = 62, 
^=50.8. 


48. 


n = 22. 
^=144. 




51. 


n= 32 (or 41), 
a = 2|(or-l^). 


49. 


n=14, 
a =12. 




52. 


n = 16, 
a = 315. 


50. 


w = 21(or2 


4), 


53. 


719.5°'. 



a = 8 (or - 4). 

64. No ; he would pay $ 10.24 instead of $ 8. 
55. 3825 ft. 56. 3200 ft. 67. 406.7-. 
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68. 10,255.7-; 46860. 59. 4.1156 sec. 60.3,10,17,24,31. 
61. 4, 11, 18. 62. 4, 7, 10, 13, 16. 

63. - 8, - 5, - 2, 1, 4, 7, 10, 13, 16. 19, 22. 





Ex. 54. Page 183. 






1. 819. 


13. 16,523,009. 


26. 


2079. 


37. 145. 


2. 22,140. 


14, 396,459. 


26. 


1441. 


38. 80. 


3. 51,039. 


16. 91. 


27. 


56. 


39. 1547. 


4. 338,350. 


16, 285. 


28. 


364. 


40. 2856. 


5. 658,875. 


17. 140. 


29. 


969. 


41. 4750. 


6, 10,468,290. 


18. 1785. 


30. 


220. 


tf. 5428. 


7. 333,833,500. 


19. 3311. 


31. 


1330. 


48. 1030. 


8. 2,646,275. 


20. 6930. 


32. 


2925. 


44. 1757. 


9. 14,400. 


21. 476. 


33. 


525. 


46. 912. 


10. 608,400. 


22. 271. 


34. 


605. 


46. 3490. 


11. 178,200. 


23. 960. 


36. 


1784. 




12. 1,589,525. 


24. 1581. 


36. 


1085. 






Ex. 55. Page 185. 






1. ^ = 256, 


5. ; = 0.00013, 


9. 


1 = 0, 


iS= 508. 


a8'= 14.44443. 




S=2. 


2. ;= 13,122, 
S= 19,682. 


6- i = ^. 




10. 


1 = 0, 

s=ioi 


3. ^ = 4096, 
/S'=5461. 


7. i = Th< 




11. 


1 = 0, 
S=2^. 


4. ^=TiArT. 
-S=13tHi. 


8. / = 7.59375, 
a8'= 20.781250. 


12. 


1 = 0, 
-8-= 12^. 


18. ^=0, 


14. 


l = m'n*, 




^=14 


• 


S=- 




'-!)• 
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15. I = a0.+xy, ^^ ^_ 



^^^ ^ ■■ „ 6[l-(l-^)»] 

16 r ^ m(l-m)» 

^^- '-(a'-l/ 18. l=b, 

a[(«'-ir-l] 6^^+^^«_n 

'^-(a'-2)(a'-l)» 5=-L(.i + a:; IJ. 

19. r = 6, 33. r = i. 44. /S=24^, 

-^=12.440. 34. „^2. « = «• 

/S=254. 45. r = 3, 

35. a=l, w = 7. 
5=97,656. 46. r = 7. 

36. o = 8, M = 5. 
;8'= 36,621,093. .„ 

47. r = i, 

37. «=2. „_i: 

38. a=56, *8. r = i, 

'S'=89Mim- 



20. 


r = 


= 5, 




iS= 


= 39,062. 


21. 


r = 


= h 




S= 


= 58if. 


22. 


r = 


= 4, 




8= 


= 65,535. 


23. 


r = 


= i. 




8= 


= 63|f. 


24. 


r = 


= 2. 




8= 


= 7161. 


26. 


r = 


= 7. 


26. 


r = 


= 3. 


27. 


r = 


= 2. 


28. 


r = 


= 6. 


29. 


r- 


= 1- 


30. 


r = 


= f 


81. 


r = 


= 2. 


32. 


r = 


= 3. 


54. 


a- 


= 2, 6 




n- 


= 8. 



n = 5. 



39. a=6, *9- «=»' 
>S'=8ff. ^=19,683. 

40. iS'=4599, 50. n = 9, 
n=9. ^=2048. 

41. 8=12&, 51- a = 5, 
w = 6. ^ =320. 

42. aS'= 381(1+ V2), 62. a = 4, 
w=14. ^= 131,072. 

43. -8'=80fe. 53. a =1, 
« = 9. w = 5. 

65. r= 7 or -8, 66. 239.999999 gals. 

;= 882 or 1152. 57. ^. 
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58. Ratio --=4 or i; first term = 3 or 192. 

59. -871,696,100. 60. 2730. 61. 6f. 

Ex. 56. Page 188. 

1. 403,291,461,126,605,635,584,000,000 ways. 

2. 87,178,291,200 ways. 

3. 265,252,859,812,191,058,636,308,480,000,000 ways. 

4. 40,320 ways. 

5. 15,511,210,043,330,985,984,000,000 ways. 

6. 2,432,902,008,176,640,000 ways. 

7. 362,880 numbers. 21. 3,603,600 arrangem'ts. 

8. 3,265,920 numbers. 22. 358,800 ; 165,765,600. 

9. 1,060,137,318,240 ways. 23. 729, allowing repeti- 

10. 2,331,418,652,362,800ways.24. 900 numbers; [tions. 

11. 12. 9000 numbers. 

12. 7920. - 25. 205,200 words. 

13. 24,504,480. 26. 2,052,000 words. 

14. 2,095,133,040. 27. 11,400 words. 

15. 720 words. 28. 5040 ways; 

16. 4320 words. 30,240 ways. 

17. 4 as. 29. w = 23. 

18. 132. 30. w. = 17. 

19. 235,989,936,000. 31. 256 numbers ; 

20. 56 ways. 82. 248,832. 6561 numbers. 

38. 56,874,039,553,216 arrangements. 
34. 19,676,527,011,956,855,056. 

35. 146,813,779,479,484. 42. 121,399,651,100. 

36. n = 14. 43. 30 divisors. 

37. ^==6. J 44. 12,672,800 ways. 

38. 220. 45. 56 ways. 

39. 2.558,620,845. 46. 455 ways. 

40. 56. ' 47. 280 costumes. 

41. 495. 48. 768,625. 
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49. 187,467,280. 

60. 27,405 nights ; each soldier will serve 3654 times. 

51. 252 combinations ; a will enter in 126 ; a, 5, c will 

together enter in 21 combinations. 

52. Let C^^i be the number of combinations of m objects 

taken w — 1 at a time ; to find the number of the 
combinations taken n at a time, C^^i must be multi- 
plied by 

m — n+l^^m + l 

n n * 

The product will increase so much that we shall have 

— ■ 1>1, or — — >2, or w< — ^ — If m 

n n 2 

is even, w = ^ ; if m is odd, n = ^(m — l) or 

i(m+i). 

53. 10. 55. 288 divisors without count- 66. 94 divisors. 

54. 17. ing the number itself. 67. 718 divisors. 

68. Combinations n at a time =^(^-1) (m-n + l), 

1 X 2 X X n 

Combinations m — n at a time 

m(m—l) Cm — (m —- n) + 11 , 

• = lX2X.:...X(m-n) ' '^^^''*'«' 
combinations n at a time 



combinations m — w at a time 

^ mCm — l) (m — n + l) ^ 1x2x3 (m-n) 

1x2x3 X Xn ?n(m-l) (w+1) 

_ 1 X 2 X 3 (m — n) (m — n + 1) (m—l)m 

1x2x3 w (w + 1) (m — 1) m 

\m 
then the number of combinations n at a time equals 
the number of combinations m -- w at a time. 
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59. 635,013,559,600 combinations, and will take 482,936.77 

years to form them. 

60. 1,528.562,927,268,877.500 combinations. 

61. 704.982,460,000 ways. 

Ex. 57. Page 195. 

1. a^ + Sa*x+Sax' + a^. . 

2. b^ + U^x + eb'x' + Ua^ + a^. 

3. d^ + 6d*y + 10dy + l0dy + bdt/' + y^, 

4. c* + 6c*z + 15cV + 20tfV+15c*2* + 6c2* + 2'. 

5. a^+7a«p+21ay+35ay+35ay+21ay+7ap«+/. 

6. m"+ 11 w%+55mV+ 165 7nV+330 wV + 462mV 

+ 462 mV + 330 wV + 165 mV + 55 mV 

7. ^w + ispi^y + 78^ 't;» + 286y V + 715 /v* + 1287^^;'^ 

+ 1716J9V + 1716^1;^ + 1287j9V + 715j9V 
+ 286^1;^* + 78pV^ + ISpv'' + v". 

8. a*-4a»6 + 6a*6*~4a6' + i*. 

9. a^ -5a*b + l0aV - 10a'b'+5ab* -bK 

10. a»-7a«a; + 21aV-35aV + 35aV-21aV 

11. A" + 13 h'h + 78 h}'z* + 286 A V + 715 AV + 1287 AV 

+ 1716AV+ 1716 AV + 1287 A*2«+ 715 AV 
+ 286 AV° + 78 AV^ + 13 Az" + 2^». 

12. A"-11A"^2 + 55AV~165AV + 330AV-462AV 

+ 462AV-330AV+165AV-55AV-hllAz'^-2".. 

13. a« ~ 8 a^(? + 28aV - 56aV + 70aV - 56aV + 28aV 

-8a(?^ + c». 



18. 

19. 
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14. i* - 9 6"j9 + 36 by - 84 by + 126 6»y - 126 by 

+ 84 jy - 36 by + 96/ -/. 

15. 2»-132"rf+78«"<?-286z"»rf'+715z»c?*-1287z»J» 

+ 17162' <;• - 1716 2»<f + 1287 2»rf' - 715 z'd* 
+ 2862'i"' - 782'rf" + 132<Z*' - rf". 

16. l + 12a: + 66a:' + 220a:' + 495a:« + 792a;» + 924a:» 

+ 792a;' + 495a;»+220a:» + 66aJ<'+ 12a;" +a:". 

17. l-9a; + 36a:'-84a;»+l26a;*-126a;» + 84a;'-36a:' 
+ 9a;' — a;». 

l-8a + 28a'-56a»+70a*-56a»4-28ffl»-8a'+a'. 
1 + 15o+105a' + 455a' + 1365a* + 3003a»+ 5005ffl' 

+ 6435 a' + 6435 a» + 5005 a* + 3003 o" + 1365 a" 

+ 455 a" + 105 a" + 15 a" + a". 

20. l-142 + 9l2'-3642' + 100l2*-20022» + 3003^ 

- 3432 2' + 3003 2" - 2002 z* + 1001 2" - 3642" 
+ 91 2" -14 2" + 2". 

21. a*+9a;' + 36a;' + 84a:*+126a;»+126ar* + 84a:' 

+ 36x' + 9a; + l. 

22. ar"-lla:» + 55a;»-165a;' + 330a:'-462a;' + 462a:» 

- 330a:« + 1652^" - 55 a;* + 11 a; - 1. 

23. y»-8y' + 28y»-56y»+70y-56y' + 28y'-8y + l 

24. 2' + 72' + 21z» + 352* + 352» + 2l2' + 72 + l. 

26. 2» - 16 z' + 1122* -4482» + 11202* -1792 2' +17922* 
-10242 + 256. 

26. 8 + 12a: + 6a;» + a:». 27. 16-32a: + 24a:'-8a:»+jr* 

28. 6561 + 17,496a; + 20,4123^"+ 13,608a;' + 5670a:* 

+ 1512a;» + 252a;« + 24 a;' + a;». 

29. a* - 27:r» + 324ar' - 2268a;« + 10.206a;» - 30,618a;* 

+ 61,236ar' - 78,732a;' + 59,049a; - 19,683. 
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30. 2' + 302'+3752* + 2500»' + 9375«' + 18,7502 
+ 15,625. 

3L o" - 40o' + 700a* - 7000a» + 43,750a* - 175,000a' 
+ 487,500 a' - 625,000 a + 390,625. 

32. 16,384-28,672* + 21.5046* -89606' + 22406* 

-3366* + 28 6* -6'. 

33. A" - 20 A* + 180 A»- 960 A' + 8360 A* -8064 A* 

+ 13,440 A« - 15,360 A" + 11,520 A' - 5120 A + 1024. 

34. a* - 60a* + 1500a*- 20,000a' + 150.000a' - 600.000a 

+ 1,000,000. 

35. 6' + 206*+ 1606' + 6406' + 12806 + 1024. 

37. /+2y* + |y' + |^y' + ^y' + TJVy + TiT. 

1 7v , 21 v' 35t' , 35v* 21 v» , 7«* , 



38. 



39. a* 



16384 4096 ' 1024 256 ' 64 16 ' 4 
8a' , 28a* 56a* . 14a* 56o» . 28a* 



5 ' 25 125 ' 125 3125 ' 15625 
8o , 1 



78125 ' 390625 

40. 0.000729 + 0.01458a: + 0.1215a' + 0.54a:' + 1.35a:' 

+ 1.8.i:» + a:*. 

41. 0.0016384 - 0.0286722 + 0.21504 «' - 0.896 z' + 2.24^ 

- 3.362* + 2.8z*-z'. 

42. 335.54432 + 524.288 6 + 327.68 6» + 102.4 6* + 16 6* + 6^ 

43. e* + 6 c» + 1 3.5 <:• + 13.5 c + 5.0625. 

44. a* - 12.6a* + 66.15a* - 185.22a* + 291.7215a' 

- 245.04606a + 85.766121. 

45. 32a* + 80a*a: + 80a'a:' + 40a'a:'+10aa;* + a:». 

46. 2187a' - 5103a*y + 5103a»y'- 2835a*y' + 945ay 

-189a'y' + 21ay-y'. 



1 :; -{ ;-itrr?FB: T»TT^~.. 



' i4 li li 1 -t -— - -- 



4L 



> is-v ^'^''^^^ '^ijy 56gy 



i ' 






--. IILJ' -If-ryi llLr-r I-->Lr*u' 44SjV I 

:>:.i;> 7j^ ii^i i£^ :?: I 

4:}4>4 ::4^:7e :2!::::44 65536 I 

.Vj:^>!>/^* IdSc^^yg* 56133fl*y 1 

^:>2 ^Z^IS ' 512 

IZ^yJja^lr 4455 ys* 4S6a^» . 33a^ 



\^j^ '^-^ ^c\^r fti 



> ' 25 125 • 625 

62. - i?* + 14a:'a -Ma^c^ + 2802^c^ - 560A* + 672«»a* 

-448a:a*+128a\ 

63. 0501 a:* - 17,496 ar^ft + 20,412a;*i« - 13,608a;*6» 

f M703f*b* - \bl2x'h^ + 252 x'b* -2Axb' + b\ 

64. i/'\' 18/c - 144yV + 672yV-2016/c* + 4032yV 

- 5376^^ 4- 46083^^' - 2304yc» + 512c». 

66. «» -I- 15;:*a - 90z»a» + 2702;V - 405za* + 243a*. 

66. 04 :if }■ 676a:*a + 2160a:V + 4320a;»a» + 4860a:*a* 

I 2iU6a:a*+729a«. 

67. WVltul"^ 9375cZV+ll,2506?y-67506?y+2025(// 

'J43/. 
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58. 



60. 



61. ^ 



63. 



64. 



67. 



16,384 d' - 86,016 d'z + 193,536 rfV - 241,920 <fV 
+ 181,440 rfV - 81,648 dV + 20,412 di* - 2187 z\ 

0.00032a' + 0.0024a'6 + 0.0072 a'6' + 0.0108a'6» 
+ 0.0081 aA* + 0.00243 J». 

3.5831808ft' - 4.1803776 J'y + 2.09018886y 
- 0.580608 by + 0.0967686y - 0.00967685'/ 
+ 0.0005376 6y« - 0.0000128y'. 

g' ■ 5a*b . ba*V 5a'i' . 5a&« V 
243 "''162'^ 54 "^ 36 "^ 48 "'"32' 

<? 2c'd , 1<?d^ Id'd' , 7o*d* 7<^d' 



890625 78125 62500 25000 

Tc'd' 2cd' rf' 

"''25600 20480 "•"65536' 

512 TO» , 1728 TO»i 



16000 16000 



1953125 



my 2592 wV . 2268 mV 
390625 78125 15625 



5103 to' 



y I 15309TOy ■ 15309 mV . 19683toV 



12500 20000 

59049TOP' ■ 19683p* 



16000 



25600 



163840 
642* 576 z'i 



262144 
432 g^J* 



15625 21875 6125 8575 

2916zy ■ 7296' 
84035 117649" 

2187 A' 5103 A'v , 5103 AV 



864«»6» 972«»6« 



12005 



78125 81250 
189AV , 21At)' 



12500 
12S 



2835AV , 945AV 



5000 



2000 



800 ' 320 
a» + 5a»6'+ 10o'6'+10a«J» + 5a'6" + 6". 
a;''-6a;"a'+ 15a:'V»-20a;'a"+ 15a;'a»-6a;»a»+a~. 
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68. y"* + 7y"J + 21 y"**' + 35y»6' + 36y*6* + 21y*i» 

+ 7y»4» + i'. 

69. rf«- 8rf«6» + 28<i»6> - 56 <i»i*+ TOd"*" - 56<i»6" 

+ 28rf'6"-8rf'6" + i". 

70. a" - QaV + 36 a'y - 84o»y + 126aV - 126aV 

+ 84ay' - 36oy* + 9ay« - y". 

71. (;'«-24d"a:» + 252d'V- 1512<i«a;» + 5670rf'V 

-lB,608dV+20,il2d*x"-n,i^d'a^*+656lx'\ 

72. 32A»»- 240AV + 720AV- 1080AV + 810AV' . 

-243 a;". 

73. 2187 o" + 26,515 a»5' + 127,575 a"»6*+ 354,375 a'6* 

+ 590,625 a'b" + 590,625 a'J" + 328,125 a'6" 
+ 78,125 6». 

74. l-10a;' + 40a*-80«» + 80a;"-32aJ». 

75. 6561 a;" - 17,496 a;" + 20,412 a;" - 13,608 x'" + 5670a;» 

- 1512«» + 252a;* - 243;* + 1. 
„« ,. 16a' 112a"' ,448a» , 1120a~ , r""-" 



3 ' 9 '27 81 243 

1792a" , 1024a» , 256a*' 
+ - 



' 729 ' 2187 ' 6561 
77 ;>" ■ 15pV ■ 45pV 135py 405py* 0^3 ^ 
32^ 16 ^ 4 ^ 2 ^ 2 ^ ^ 

-g 32a» ■ 20a"y ■ 5a'6« 15a'6' 135a'y . 2436" 
■ 243 "^ 27 3 ■•■ 8 "^ 128 "'" 1024 

70 nnniR«» 0.064 aV , 0.32 aV 6.4aV» , 16a;" 
79. 0.0016a -— ^ +— ^ __+__. 

jwv 78125 ^'« , 10937.5 ^V , 218.75 ^V 21.875 ^V 
2187 "^ 243 "^ 9 ■•■ 3 
+ 1.3125 1'p" + 0.14175 ^*i?» + 0.008505 ly 
+ 0.0002187^". 



ANSWERS. 107 



8L 128a' - 1344a^car + eCMSaVar* - 15,120aVa;' 
+ 22,680a'cV - 20,412<^c»a:* + 10,206ac«a» 
-2187cV. 

82. 729o" + 2916aVa;' + 4860o»cV + 4320aVa* 

+ 2160aVa;" + 576aV"'a:» + &i<i"x". 

83. iV- lOoi'cy + 40a'i'cy- SOrfiVay +80a'5c'y" 

-82o»y". 

84. 256c»-768ac»'a* + 864a'c»a:"'-482aVa;»+81aVa*. 

86. o"*" + 10a«'6"a:* + 40a»6»a:» + 80a"4V' + 80o"6'x« 

+ 82a«6»a*. 

88 128o'y« 112a'6"y . 14a*yV aSa^tV 
■ 2187 243 "^9 12 

■ 105a"6V 567a"&V 1701 a'W 2187 aV 
■*■ 32 256 "^ 2048 16384 

87. o'Vo + 7 a'a; + 21 a'Va X 3;* + 35 aV+ 35 a Va 

X a:* + 21 aa:» + 7 Vo X a^ + a;'. 

88. 166*-64JV26x»n + 2246'm'-2246V26 

X »w»+ 2806«wi«— 1126 V26 X m»+566m*— 8V26 
>f m' + to". 

89. 27c'V3^ + 3780*0 + 756c'V3^X a' + 2520c'a' 

+ 1680c V3c xa* + 2016 ccf+ 448 V3c X o«+ 128o'. 

90. ||-3a'VPxy+5^-378a'VPxy' 

^ 2835oy _ 6804aV|^ X y» + 10,206oy» 
- 17,496 Vi^ X y' + 6561/. 

91. 64e» + 192oe'Vc + 240aV + 160a'eVc + 60o*« 

+ 12o»Ve + a^. 
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92. 512Z>»-23046«Vi + 46086'a:-5376Z>«a;Vi' 

+ 40326V - 2016 JVV5 + 6726V - 1446VVi 
+ lSbx* — x*Vx. 

93 gjg^ I 64a'^V2a: . 160 a*a? . 320a'a:V2^ . SOaV 
' 729"*" 81 "*" 27 "*" ,27 "^ 3 
+ ieax^V2x + Sa^, 

' 1024 256 "^ 64 16 

"*" 16 4 ' 

95. 64 a« - 576a'*Vy + 2160 aV - 4320a»y Vy + 4860 ay 
-2916ay»Vy+7293/». 

96 ^14 , 7a^'v^ . 21a^°2 , S5a'zV^ , 35aV 
• ■*"2"^4"^ 8 "^16 
, 21aVv7 ■ 7aV , g'V? 
"*" 32 "^ 64 "^ 128 * 

97. a'Va + 9a* V5 + 36a'a;Va + 84a'a;VS 

+ 126 a'a^Va + 126 a VVS + 84 ax'Va • 
+ SQax'Vx + 9x*^/a + x*Vx. 

98. b*-Sb'Vb^+2Sb'y-56b'i/Vb^+70by 

— 56 iy V6y + 28 6y* - 8 2/» Viy + y*. 

99. 8c» + 24c'V6c^+180c'a;+120carV6cS + 270(?a;» 

+ 54a:'V6c^+27rc«. 

inn ^'V?a la^-y/Tx , 21a«a:V|^ 35o'a;V2g 
^""' ~F" 8~"^ 2 2 

+ 70ar'Vp - 42aa;»V2i+ 56a:»Vfa - 8.r»V2i. 
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101. »^ + ^^2^+5a'z+10axV^ + ^ 

2r^V£^ , 27a* 
"^ 8 "^ 64 * 

102. o»-10o»W^ + 45o"a:»-120a~ar'VS 

+210a»a*-252aVV^+210a»a;«'-120aW^ 

103. i" Vi + 9 6V + 36 i'y Vi + 84 6 V + 126 6 V V6 

+ 126 JY" + 84%" Vb + B6by*+ 9 6y«V6+y". 

104 8A* , 8AVVp , lOAV , 20AVVp , 5AV 
27+ 3 "^S"*" 3 +2 
. 3Aa;"Vp , a;" 
+ 2 +8' 

106. 4a» \/4a» + 32a'\/6a?+112o'a;v^+336oa:»\^4o? 
+ 420oai» \/6o? + SSeoa* ^9x + 252a;« \^^ 
+ 72a^ -Ve^ + 9a* </9^. 

106. 32 aV + 80 aV ^3^+ 80 aVy \/9^ + 120 aVy* 

+ SOoaY ■v'3 ay + 3ay -v^9a;'y. 

107. 27 ay V3^ + 189 ay </2i^ + 189 a*ay ■^482aVy 

+ 630o':ry+210aa;'y'\/iuray+126aa;»y'^y4^ 
+ 28 a^y* V3^ + 4a,y -^2^. 

108. 6561 a'6'a:" - 17,496 a'b'x" </^¥^ 

+ 20,412a»6V'y ^256^ - 68,040 a'6Vy 
+ 28,350o*6Vy Vb¥^ - IbGOa'b'x'Y </25b^ 
+ 6300a'J*ay - 600o6Vy* Vb¥x^ 
+ 256'a;y-v'^56^. 
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109 a^ I 10a^*\W , 45a:*-v9 , 120a;'yVi 

■ 210a:'y\/^ , 252a:'y^/^ 210a;'y' 

■ 120a;y'-v/^ 45a;!y'-v/? . lOy'Vi , .y»\/y 

110 g*-v^ I la^-V^ , 21a:'y\W 35a:'y'\/5V 

■ 35a;'y' , 21a:'y'\^ , 7a;'y*</^ . ar/^t^ 

lU ^ _ 6g''V^aVy*g' 1 ISg'-y/^ _ 20azVxz 

' y y «*y a 

■ ISoz-y^gy 6ay'-v^oVy*i8* . oV 
"^ a;' a;'" "*" a;" ' 

112. 128a' - 448a*a; V=^ - 672aV + 560aV V^ 

+ 280 aV - 84 aVV^ - Moa;* + a;' V=T:. 

113. 7296" + 29166"a; V^ - 48606V - 43206V V^^ 

+ 2160 6V + 576 6V V=n: - 64a;*. 

114 o'Va + baHVz—lOa^xVa—lOa'xiVx 

115. a* + 6c^iVa^- 15a'x-V^- 20aVt-v^ 
+ 15aa;»'V^ + 6a;'tA/aV-a;*V«. 

lift a*-9c^i-Va-B&a*-Vc?+MaH+126a'-\/a 
- 126aH -V^- 84a' + 36ai \^ + 9 "V^ - i. 

117. -6»-106* V6-456*- 12D6'V3-2106«-2526'V* 
-2106'- 1206 V6-456-10V6-1. 



AKSWEBS. Ill 

lift (a;«-9a;»v'8? + 72«'\/?-168a:«V2 + 504a:'\/i 

-16V2)t. 

119. -(y»^^+7y*\/5V^ + 21y«</25 + 175y»^ 

+ 1753^%^+ 105y^v^25y+175\^+25\^)i. 

laa 2566" 1024WA/gy 17926'(^'-v^ ndZb^d^Vb 

y y' y* y* 

I1206'rf«>/F 448rf'\^ 112<fV 

, y* 6 "^ *• 

i6dy-vW I dY</y 
b* '^ b" ' 

12L 8,200,192a». 126. - 12,033,222,880y". 

122. 352,716 a"*;"'. ^ 1547 a"a* 

123. 326,592 r»». ^^ 

124. -29,753,610,120o»^. ^^ --165aV. 

125. 119,759,850a". 129. - 1287aVt. 
130. 36,146,147,370,366,245,273,600 6"c". 

13L The coefficient of the nth term from the beginning is 

m(m — 1) (w - 2) (to — n + 2) 

1x2x3 (n-1) 

If the numerator and denominator are multiplied bj 
1x2x3 (to — n + 1), this expression becomes 



\m 



|n— 1 \m — n-\- 1 



(A) 



The nth term from the end is the (m+l) — (n— 1), 
or the m—n+2 from the beginning, and its coeffi- 
cient is 
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m(m - 1) (m — 2) \m- (m — n + 2) + 2] 

1x2x3 m — n+l 

__ m(m—l)(m — 2) n 

""1x2x3 (m-n+l) 

If these two terms are multiplied by 1 X 2 X 3 (n—l), 

the second member of the last equality becomes 

\m 
|n— 1 |m — n-f 1 

an expression equal to (A). 

132. The development of (a + ^)'* includes m + 1 terms, of 
which the nth is 

m(m —l)(m — 2) (m — n + 2) -_n+i lm-i 

1X2X3 (n-1) 

The coefficient of the (w + 1) term will be formed by 

multiplying the preceding coefficient by ^~"^ *" • 

This product will increase so much that we shall have 

! — > 1 or n< — -J — . The maximum will 

n 2 

have — ^^— for w. As n is integral, if w is even, 

the term affected with the greatest coefficient 
will be marked by the integral number imme- 

vn —I— 1 

diately superior to — ^^—. If m is uneven, there 
will be two terms whose coefficients will be maxi- 
mum, namely, the ( — S" ) ^^^^ froni the beginning 

and following it, the [ — 5~~ ) ^^^^ ^om the end. 
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133. The greatest coefficient is : 

1. Of (a + by\ the eleventh and twelfth = 852,716. 

2. Of {h + 7^y\ the ninth = 12,870. 

3. Of (1 +/)", the seventeenth = 601,080,390. 

184. The coefficients of the development of (1 + a)*" are 
identically the same as those of the development of 
(1 — a)"*. Then we have 

ax-, 1 m . m (fft — 1) « 
~ar=l-ya+ ^^^ W 

m (m — 1) (m — 2) « . 
1X2X3 "^ 

When m is entire and positive, the terms of uneven 
rank ^re all positive, and those of even rank nega- 
tive. If a = 1, the two members cancel each other. 
Then the sum of the terms of even rank equals that 
of the terms of uneven rank. 



m , mim 



136. {l+x)^ = l + ^x + 



(m-l)^ 



1 ' 1x2 

■ m(m-l)(m-2) , 
^ 1x2x3 ^ 



^ 1x2x3 "^ 

Making a: = 1, we have 

g„ .^m . m(m-l) . m(m-l)(m — 2) , 
l"^ 1x2 "^ 1x2x3 "^ 



(l+a:)-* = l— ar + a:* — a;» + a^*-a:* + 
9 9' 9» 9* 9* 



(i.)l_l + L_l + ]: — 1+ =0.9. 



114 
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^'^^ ^-i5o+(m)-(l5o) + (m)-(i5o) + 



=|15?= 0.93457943.. 



(iii.)l-F 



3317 
9 , / 9 Yi / 9 Yi = 1000 

1000 "'" Vioooy "^ Vioooj "^ " " 

= 1.009081735 



991 



137. (l+a:)i = 



, ■ a; a;* . a:* 5a;* ■ 7a:* 
"•"2 8 16 128 256" 



^16 
= 1.1726. 



_9^ 

512" 



27 



405 



1701 



8192 524108 8888608 



138. 



(l + a;)-i=l-| + ?^- 



5a:' ■ 35a;* 63a:' 
" 16 '•' 128 256 ' 



= 0.998503367 

X 3? 



139. (l+x)\=\ + ± 



5ar' 



10a:* 22a;» 



154a* 



9 ' 81 243 ' 729 6561 
(i.) 1.16553 ; (ii.) 0.96905 ; (iii.) 1.04004. 

Ma:* , 35a;* 91a:» 



140. (l+a;)-i = l-| + ^ 



81 ■ 243 729 



141. 



■ 728a:' 1976 a;' 
"^ 6561 19683 

(i.) 1.069178 ; 

(ii.) 1.000667555... 

2a; 



(iii.) 1.0455159., 



(l-a;)l = l 

1794 «* 
78125 " 



3a;» 8a:» 26 a;* 468a:» 



5 25 125 625 15625 
- ^ 0.998398075 when x = 0.004. 



142. (l + 15)J = 15iCn 



77 



+ 



4x15 
231 



32x15' ' 128x15' 



2048x15* 8192x15' 
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143. 27J^1 + |)*=27»A. 



2 2* . 5xg 

3x27 3'x27*'^S'x27' 
10x2* , 22x2» 154x2* 



3»x27* ' 3»x27» 3'x27' 



r......) 



-^■■■■) 



m 64.(n.l)'-8(l+^-^.+ ^;^ 



_1 

■2'x64»'^2* 
7 21 



2'x64« ' 2'x64» 2"'X64* 



,.). 



148. a^-5a-*x+ 15o-V-35a-V + 70o-V - 126a-'V 
+ 210a->V - 330a-"a:' + 

147. a-»+ 6o-»ar + 21a-V + 56a-V+ 126o-"a;* 
+ 252a-'V + 462a-"** + 792a-"a;'+ 

646*'^ 646' ^ 2566» ^ 646*^ 512 i"^ 612 i" 
231 y* , 99y' 



' 20486" ' 10246" ' 
149 512 9216 z , 92160a!' 675840z' . 4055040z* 

210862082' , 984023042' 4217241602' , 



16 



160 1 [ 8a; , ^"^ , ^Oa;* . 110a;* . SSa;* 



6561 ' 19683 ' 6561 ' 59049 ' 177147 ' 177147 
5723;* . 1144a;' . 
1594323 ''"4782969"^ 
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151 1 9a; 45:8* 165a;° . i9bx* 1287a:' ■ 3003a;« 
a» 2a"' "^40" 8a" ■*■ 16a" 32a" "^ 64a" 
6435a;' . 
128a" "^ 

152. 1 - 10a; + 55a:'- 220a;' + 715a;* -2002a;» + 5005a;* 
- 11,440a;' + 

163. 1 + lly+ 66y» + 286y»+ 1001y*+ 30033/»+ 8008y» 
+ 19,448y' + 

154. 1 9 . 45 165 , 495 1287 , 3003 6435 ■ 



155. l + a; + a:' + a;' + a;* + a;» + a;' + a;'+ 

1 5a;» , 15a;* 35a;» , 70a;" 126a;» , 210a;" 



156. 



330a;" 



157 1 , Sa;* , 36a;« , 1203;* 330a;» . 792a;"' . 1716a;" 
b'* b" b" b'" b"* i»» b" 

, 3432a:" , 



158 1 I ISa;' , ISOa;* ■ 1320a:' . 7920a;" . 41184a;" 
. 192192a;" , 823680ar" , 



159. 



1 _^ , 2]V_56^ ■ 1263;" 2523;" 462x" 
a"c»' o"c''^a"c» aV "*" a V a"c" "^ aV 
792a;" . 
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lea 1 I 6a;' . 2\3* ^ SG^t* . 126a:» ^ 252x" 
a* a'Va o* a*Vo o* a*Va 
, 462aJ» , 792a:" , 



161. V^ 



A* , A* 5A* 



2V6 8JV6 166»V3 1286'VJ 
7A» 21A» , 33A' 



256i«V3 1024 6»V3 2048 6* V4 



162. v^- 



Za? Ti* 77ar* 



4\^' 82j5-v/35 1286'\/6' 20486' </?» 
231a* 1463a* 4807ar' 



81926'^^ 65536i'V6' 2621446«\/6» 

3. VTa-^—iL 2^ + ^^^-^= 

b</Wa* 25a'yi6a* 250a'\/l6a* 

21.v« 399.V' 



^-t 



5000a» -v^lGa' 250000a* \^i6^ 

399.V* ■ 1653.V' 
625000a» -v^ieo* 6250000a* -v'lea' 

164. -5^ 4- — ^ 5 a* , 55 a' 935 a* 

6-V^ 144 <^ 5184 <^ 248832 </^ 
4301 o' 124729 a' 



2985984 </^ 214990848 V^ 
623645 a' 



2579890176-v^' 



165. x+±-^ + -^-^.^+JJL- 21«' 
^2a: 83*^163;* 128a;' ^ 256a* 1024a;" 



2048a*' 
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166. a 



_1 J 1 5 7 21 . 

"2a 8a' ISa' 128a' 256a' 1024 a" 
33 



2048o» 



167. Vai-y^ 49a'^a' 343a'^* 24010*^ 
■ 112326' 127296y 10438272^ 

16807 a«-\/^» 117649 a'^^? 5764801a*\/a* 

168 1 , a 4o' 68a' 442a* . 3094 a' 68068 a' 

• "•'9 81 2187 19683 "'"177147 4782969 

, 515372 a' 



43046721 



169 1 I y gy* I 57y' 165S.y« 64467y» 

■ ^10 200^2000 80000^4000000 

1052961 y* . 8874957.v' 
80000000 "*" 800000000 

170 1 I z* 4z« 68z' 4422* . 30942" 68068z" 

■ "'"g Si''" 2187 19683 "'" 177147 4782969 

. 515372 z" 



171. 1-1 



43046721 

3A 3A' , 5A» 45A* , 117 A» 663A* 



4 32 128 2048 ' 8192 65536 
1989 A' 



+ 



262144 



172 V2i_.i2!__Ji^! hL^ 85j^ 

^•^- v^ ^^ ^g^ 348^2» 19208\/^ 

51 y" 527.V" 10013.v" 

33614\/^ 941192^^2^ 46118408 -J^ 
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173. -^' + 1^ «^' , Id" Id'* 

5</S* 25 \^* 1125 <^ 5625^' 
119rf* 1309 rf" 

421875 ■v'^ 18984375 \/3» 
187 d» 



10546875 ^S- 



2i' 4J» 116* 



5^' 25o'-v'a' 125o*^ 625o'v'a' 
176 i» 616 i* 



15625a" ^ 78125a" <^ 
22886' 



390625a" \^' 



176. y<^ ^ 



76' 76* 216* 



8</y 128y'-\/^ 1024/ -v^ 
3576" 17856" 196356" 



32768y'v^ 262144y»-v/y 4194304y"-v^ 
1150056" 



33554432y"v9 



176. — 1 [ ^^ 



aVa 2a*Va 8a' Va 16a'»Va 128a" Va 

63 J 231 429 . 

256a" Va 1024a" Va 2048a«Vo 

177 1 I a I 3a' 50* . 35a* . 630* . 231a» 
■ a; "•" 2a:» "^8a;» 16a;' "^ 128a;'''' 256a:" ''"1024a;" 

429a' ■ 
"''2048iB»"'' 
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178 1 I a^ I gx" . 14a:" ■ 35a:" . 91a;" . 728a:*' 
■ "*" 3 "^ 9 "*" 81 "^ 243 "^ 729 "^ 6561 
, 1976a:»» , 



19683 

179 1 2d . I2d' 88 d" . 70id* 29568(£' 

5 25 125 "*" 625 15625 

, 256256 d* 2269696 rf' , 



78125 390625 



180 l-^A. 3A* 13 A' , 117 A* 2691 A» 



8 256 ' 2048 65536 ' 4194304 671088640 
6279 A« 29601 A' , 



+ 



10737418240 343597383680 



181 1 I a:* I Sa:* . 35a;* 353:" 77a:"' 

* 27"^8l'^1458"^39366 157464"^ 1417176 
■ 1001a;" . 715a:'« ■ 
"*" 76527504 "^ 229582512 "^ 

182 1 15/ 270 y 5130y" 100035y" 
a» 7a'*"'" 49a* 343a" "^ 2401a'' 

1980693y^ 39613860y" 5585554260y" 
16807 a*' ■*■ 117649 a« 5764801a'* ''' 

183 -j/a ^^^^^ I 3 a^(^''^ _._ 5 ax-i/a* , 35 a'x^a'a^ 

26 86' 166' "^ 1286* 

63 a*xVaV , 231 a!'x'</^ 429 a*x''</^* , 



184. 



2566" 10246* 20486' 

Vi a*</li 23*-\/i Ux^-Vi . 35a:"v^ 

</^' Ba-s/a' 9a'\^^ 81 a'-v^a' 243 a*\^a' 

91a;»</i , 728a:'»\/i 1976 a;"^ , 



729a»\/a'' 6561 a'«<^ 19688 a" v'a* 
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186. 2«V2^ + ^"'^^« + ^Q'^'^^ + ^^Q'^'^^ 
ar* a?* a;* 

, 20160 a'V2^ 177408 a*V2^ . 1537536 aV2^ 
' -ji "• ..111 • _i« 



13178880a' V2o 



+ • 



^^- :^~8\4+128\2" 



77 a:* ^/a:^ llSSa:* 



</8 8\4'128>2 1024 16384 VS 



4389 a^ «p ■ 33649 a;* «l?_ 129789 a;»-v^ 
j\4'*"2097152\2 



131072 \4 ' 2097152 \2 16777216 

187 1 3a:' 6z* 10a:» ■ 15x" 21a:" , 28a;" 

a' a' "^ a" a" "^ o" a" "*■ o" 

36a:" , 



188 1 ■ 2a;' , 5'a;* ■ 40a;* . 110a:" . 308a:"' . 2618a;" 
■ a' 3 a» 9 o' 81 o" "*" 243a" "^ 729o" 6561 a"» 

, 7480 a;" . 
■^ 19683 a'' "*"■"■ 

189. a» — 7a»V^ + 21a''v'«^ — 35a'6 + 35o*-^aV 

- 21 aJ -^ + 7 6» Va - 6» -v'ft. 

190. i_£+^-£;+£;-^;+^;-^+... 



101 1 3r 6r' lOr* , 15?^ 21r' . 28?^ 36r' ■ 
b* i» "*"*'• i" i" i" i" J" 
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192. /I ■ 5< j 15<* . SSf* 70<* . 126<V j 210i!* 



H^ ' H* H^ W H* W BP^ 
330<' , \ 



Y* Y* Y* Y' y y» ' VM 
, 120t;' 



yii 



+ 



194. ( \_\ ^ I ^ I '^_ 

V<^4a' 4a'</4^' Sa^^'i^ 96a*-v^4a' 

■ 35 ■ 91 ■ 91 

768a'</4^' 3072o"»\^4rf 46080"-^^' 

247 



+ 



17 +...A 



18432a' 



195. -1 ^ + — i^, ^ 

• -v^ 7a;»-v^ 49a;«»\/? 343a:»\^ 

j 1760 20416 j 244992 

24013*^/;? 16807a*^ 117649a*\^ 

21069312 ■ 

5764801 a* v^ 

196. 1 J 9,<U , 8VS , 224-v/? 



^v'^IV 15a:<'^Ti 25a:^/81'a;» 1125a:' ^v^^V 
2128a ■ 34048a-v/g 
'l6875«'-^^ii; 421875a:'^v^8P^ 

987392aV^ ^ 9591808a-v/g . 

18984375a:*Va:^ 284765625x»-v^81» 
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128 



197. 



2</i 



7</? 



2Sx 



■V^ bay-V^ 25 ay \/ay 125oy-v^ 

■ 119 a; a/z 2618a; \/? 

625ayVay 15625ay-v^ 

11781 a;* 53856a:'\^ , 



78125 ay Voy 390625 oyVay 



4^ 2</h* 



4<^' 



198. ^-^Slz + g^- 75,,^3-i + ii25z.^$/3? 

11 -^A* ■ 176 A 

168752"\/^ 12656252" \^3? 

&\^hVh j 2288 A <^ 
18984375 2«'\^ 284765625 2"\/3V 



199. 3.162277. 

200. 7.280109. 

201. 4.431047. 

202. 3.107232. 

203. 2.871621. 
201 3.038504. 
206. 4.073062. 

206. 5.999889. 

207. 0.309838. 

208. 0.954640. 

209. 5.873670. 

210. 4.330127. 



211. 3.878277.. 

213. 2.768621.. 

213. 5.028970.. 

214. 6.003033.. 
216. 2.021744.. 

216. 18.566355, 

217. 4.998999.. 

218. 3.000457.. 

219. 1.028901.. 

220. 2.000020... 

221. 6.846323... 

222. 4.083680... 
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Ex. 58. Page 201. 

1- i: f 

2. The number of cases favorable to the event being rep- 
resented by 772, and the number of cases unfayorable 
by n ; then m : n are the odds in favor of the event, 
and the probability of its happening is represented 

by the fraction -. (i.) If m is 0, the chance 

m + n 

of drawing a white ball is -j^, or zero ; that is, the 
bag contained no white ball, (ii.) If n is equal to 
0, the bag contained 10 white and no black ; there- 
fore, the chance of drawing a white ball is |^, or 
unity ; that is, certainty, (iii.) If n = m, P becomes 

m. 1 

- — = - ; and one of the five white balls is as likely 

2772. 2 

to be drawn as one of the black ones. 

a 116:117. 



g f 4 black, 
1 1 white. 



9- A,A>«. 
4- h 10. A. 

5. i\ i; A. 11. ^. 

6* I'l^i^- 12. i; A;i; ifir;H;M. 

7. 125: 91 against. 13. 17 : 2 against. 

14, The number of ways in which they could come 1, 3, 

5, , is 

g . 8 X 7 X 6 ■ 8x7x6x5x4 



1x2x3 1x2x3x4x5 
8x7x6x5x4x3x2x1 



1x2x3x4x5x6x7 



= 128. 
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The number of ways in which they would come 2, 4, 6, 

, is 

8x 7 , 8x7x6x5 , 8x7x6x5x4x3 ^ -j^ge 
Ix21x2x3x41x2x 3x4x5x6 

Therefore, the ratio is 128 : 126 = 64 : 63. Similarly, 
for 5. 

15. ^^ 16. iM; WV. 17. tH; tHt- 18- H; mi- 
ld. 11 :b 20. Chance for each = fi|. 

21. Because the second and third terms of (i + i)* are 

alike. 

22. iH; Th; -A^. 23. H- 24. 7^ pence. 

25. The general total of the chances is 216, and either 10 

or 11 may be thrown in 27 different ways. The 
odds then are 27 : 189 or 1 : 7. 

26. A;,V. 

Ex. 59. Page 204. 

1 c 1 



1. 4 + ^ 3. 7-F - 

2. 3 + — ^ -4. 20+— ^Hr 6 + — i— 



-4 1+-4 4 + -i^ 

1 + 1- 2 + i 8 + |. 

_ & 7 + 1 — - 



5 + —!^-^ 6 + 



2 + —!^ 1 + 



3 + ^ 



14 
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9. 1+ ^ U. 5 + 

16 + — - — r 14- 



1 3 + 1. 



12 + i. 2 

1 16. 



10. 3+-^^ 41 



^+-^1 2+ 1 



1+-^1 39+ 1 



2 + -S 1 + i. 



11. ^ 16. 



a + 



7 + ^ 



3a + — . 
5a 



1 + 1- 17. 



5m- 



12. — i— 7m' + -!-.. 

3+ L_ • 9"»* 

5 + — I 



3 + i. 



1 ^+? 

13. 9+ i^- ^ 

1+-^ 



2+-^ 19. 



1+-^-. -4 1 



61+-i- 2a;+ ^ 



l+L 3.+ i 
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20. 



22. 
23. 
24. 
34. 
35. 



4a 

41. 
42. 
43. 
44. 
46. 
46. 
47. 
48. 



50. 
51. 
62. 
63. 



21. 



-^h 



a'ar + - 



aV- 



A- 

TTTT- 

*;* 



A 
if 
A 
¥ 
A 



26. f. 

26. 2A^. 

27. W- 

161 J iSSi > islii 

12. 29. _9_9_ 

Tff» Ta* Tjnr* 
» trtt' 26T- 

"IT 5 2T5"! 21 87' 



28. 3ff. 81. 5^- 

29. 7^. 82. ,ft^. 

30. IH. 88, ,mh' 

3'' ii A> Wfj 1047 5 tils* 



¥. lA • iU- W- so 2 ' 8_9_S . 2 88 2 . 6859 
» 1 » " » 6 » TT? » nnr » isT i 8*2 • 



»5 4 » t*» tI+J itfj fir J «7T' 

I *> f 5 T 5 TT J "18 » 27 5 fr J TTo '» lie? J 
A- JJL. 44.. 187 • §77' 2495 • lOggl • 189§2 

A- JL- iJL« iA- AX- g?g • 868. 659 . 1022 
4' T» JT' HT' 56 » 248 » T9T» 64T» STfl * 

1T» 177 '» 5328 ' fjJS » 12 416 J 44841' 

iVj tV; A; Aj tWj Wtj tWtj if!?7 j iVaVs J 
i/Wr; etc. 

I.- li- AS.- 10 8 - 895 ■ 4 98 . 18gg - 487ff - H7 17 
T » 16 » «T > Tt » TTT ' ttt ' l77ft » 4027 > TTSTo - 

f ; ¥; W; W; IffM; Mm; WW-- 



l;f 



A. IJ.. JA- AZ.. 10 6 . 19 8 . 12 6 4 . 1 4.6 7 . gfp 
«» 4 > 7 » tt> IflT' 71 » 48 5 » STft » *^^' 

10. AA- iA- 7 6 . 271 . 1703- 1978 • ptp 

17. 21. 206 . 227. 1796 
r8» l1r» 167 » TTS' 1808* 
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513 + 1 1 68-« + f2 + i 1 

^6 + 12 + - 



1 12+ 

'"'^-^H^ ''■'^■' + 1^ + 

^ ^ + 1 + 1 , 60. 6 + 1 ^' 

^ + 8 + 12 + 

67. 5 + 1 1 61. 8 + 1 1 

^ + 10 + ^ + 16 + 

62. V29-5 . ^ V13-3. ^ V5-1. ^ Vl5-3. 

63. V5-2. 65. Vs. 67. ^-=^- 
gg^ nieter_l. 11. 12. 35. 292. 6875. 6167 



70. 



yard 1 ' 10 ' 11 ' 32 ' 267 ' 5372' 5639 

fatIiom _l. 2. 9. 11. 64. 267 
meter 1 ' 1 ' 5 ' 6 ' 35 ' 146* 



„, 20 dollars ^ 5. 26. 57.482. 539. 1021. 6665 
' 20 francs 1' 5' 11' 93' 104' 197' 1286' 

«2 eg. diameter __ 1 . 299 . 1795. 3889. 13462 
' pol. diameter 1' 298' 1789' 3876' 13417* 

«g tropical year _1 . 1507 . 1508. 3015. 4523. 
civil year 1' 1506' 1507' 3013' 4520' 
7538. 12061 
7533' 12053* 

Ex. 60. Page 208. 

1. l-6a; + 24a:*-96ar», etc. 2. ^ + ^a; + ^3J* + 

3. i + *a + ifa' + ««' + MI«* + 
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6. l + 2a: + 3a:* + 4a:»+ 

6. l-2z + Sx'-5a^+8a;'- 

7. l + 3a: + 7a:*+17a:» + 41a:« + . 
& l + i3^-:^a* + ^a^- 

9. 1^.^. + ^^ + ^^ + 

10. «+—- — - 



2a 8a» 16a' 

11 1 , 3 , 9a; , 27ar» , Sir" , 
^^' 2^ + i"^T + l6"+ 32 +■ 

12. l + ^x + ia^-^a^ + ^a^- 

13. :?: + ^_^ £l + 

TO to' To* to' 

14 1-5 + 1-^ + 

X XT or 



16. :.^-V7;.+ 
16. 



17. 



3(a: + 2) 3(ar-l) 

2 ■ 5 
S + 4:X 6 + 7x 

—1 L_ + _i_. 

2(ar+l) a: + 2^2(a; + 3) 



18. -A^^+ 6 . 3 



19. 



8a:— 7 5a:-4 2a:-l 

Pa-Q Ph- Q 

{a-b){l + ax) {a~b)(\ + bx) 

he — ad af—he 

20. ^ — + ^ — —• 

c — ax e — fx 
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21. 


1 + 
as-3 ' X 


3 

+ 2 




99 


3 


7 
a:-2 


^2(a;-3) 




2(^-1) 


23. 


or X {x 


1 
-1)' 


1 
a:-l 


24. 


3(a; + l)^ 


5a: 
3(a;*- 


-4 


26. 


-S + -- 
ar X 


3ar-2 3a; — 2 
(a;'+l)« a:'+l 


26. 


1 1 
or a(a:- 


-«)+( 


2 
x-af 




Ex. 61 


Page 210. 


1. 24,24,24. 


... 


13. 


10.414439. 


2. 0. 

3. 4 ; 256. 

4. 169 ; n'. 
6. n(n+l); 

6. Tk- 


156. 


14 
16. 

16. 


1 3 

a:(a:+2)' 4 

|(-+i) 

(4a;-3)(4a!+l) * 


7.385;| + f + |. 
& 3150. 


17. 
* 1& 


9. 364;g(«+l)(n+2) 


. 19. 


n 
12+12n 


m |'+|-+| 


» n 
r 30' 


20. 


l + 4a:+ar' 
(l-xy 


11. log 512 = 2.709269. 


21. 


^• 


12. 3.6342411. 




22. 


4760. 
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^. «R 1 + 2^-^ 



l-2x+3^-23^ 



24. f (4«'-l). 26. l±^£ili^; 6146. 

o (1 — a;)' 



Ex. 62. Page 212. 

1. a;»-6a:*+llz-6 = 0. 4 a:' + 8a:'-5x- 84 = 0. 

2. aJ'-3a: + 2 = 0. 5. a;"- 7a:'-5ar+ 35 = 0. 

3. a;* - 19a; + 30 = 0. 6. a^-2a:' + 3a:-6 = 0. 

7. a:* — 8a:— 3 = 0. 

8. 6a;«-35a:' + 62a;»-35a: + 6 = 0. 

9. a;* + a:»-26«'-44a; + 48 = 0. 

10. 2a;«-6a:« + 3a:'-l = 0. 23. 256, ^. 

11. ±8, ±2. 24. V^, V=^. 

12. ± 5, ± 2 V^. 26. i(l ± V-2;tV3). 

13. iVTB, ±V-1.4. 2g '^^ -5±V^^11 

14. 0, 1, 8. " ' ' 2 

16. 9, 5, 3, -1. 27. ±3-N^T, ±2V±1 

16. 0, 1, i(l ±y/22.). 2& 9, -VlQ. 

17. ± i, ± i V-19. 29. 1, 4, 2, 3. 

18. </3, </=:f. 30. 5, 3, 4±ViO. 

19. 5,-4^. 31. 4, </\. 

20. i -f 32. 2, -4, -1±V^. 

21. i. -42|. 33. 0, 3, f -2f. 

22. 0, 2, -3. 34. 4, </^. 
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35. 7. -ii. 57. 3.135. 

36. 4, 1, -3±V=^ 58. -0.6378. 



37. ±Ve(2a-c). 
3& 4 _1 9±V48i 



59. 7.6172. 

60. 1.42535. 



3' 3' 50 61. 2^-7^ = 90. 

39. 2, -5, J(3±V=^). 62. y«- 100 = 0. 

40. 9, 4. 63. y' + 6y-88 = 0. 

41. 4, -2±V=^. 64. y' + 6y-2 = 0. 

42. 2,3,4. 66. y»-iy.y-4^ = 0. 

43. 3 -3±V=:7 66. y*-i^f + 2^ = 0. 

44. -1,2,7. 

/— ea 1.1541, 

45. d,-t±2^ -0.57708±1.9997V=I. 

46. 2,5,11. 69. -4,5±V^. 

47. -3 3±V^ 70. -2,-5,-5. 

4& 1,2, 3,4. 'T- T 

^ , -5^V38-3 72. 3.i.K±Vr5-8). 

' 2 73. 1(1 ±V=^), 1, 1. 

5a 1,-2,-6,7. i(3±V5). 

51. i,_^(i±V=l). 74. 1,1.56155,-2.56155. 

52. 1 If 2 75. —1.18479, —2.22668, 

-3.41147. 



76. 11.00675. 



53. i,-A,-*. 

64-,.|.Vl5. 77. -i.-i-f-A,-H. 

55. i.hi. -m>-m- 

56. 0.32748. 78. 4, — 2, — 2. 
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L 5. 

2. 1.19897. 

3. 0.4342945. 
4 3.86633. 

^„ m log b — n log a 
OT log a — n log b 



Bx. 63. Pave ai6. 

6. 2.718281. 9. -a 

6. 5. 10. 0.35425. 

7. -0.991318 11. 7. 

8. 2i. 

13. -1.553174. 

14. x = S; j/ = b. 



15, ^_loKaiog9-logrflogp 
log i log e — logalogt/' 



log clog p- log g logy 
'^ log 6 log c — log a log d 



16. a: = 3; y = 4. 



21. x = 3; y = 5. 



17. lof^(^^V^-4)-l°g2 . 22. , = ,^^=121. 
log a ' ^ 



18. 3.697. 

19. 3.2164. 

20. 1.38736. 



23. x = 2] y = 3; z = 2. 

24. 7 or 4. 
26. 7 or — 12. 



y 



PART SECOND. 

ANSWERS TO EXAMINATION MANUAL. 



L 94. 5. xyia^-y"). 

2. 10a-i+3c. 6. f 

3. l-a^, 7. 9. 

4. xyip^x — Vy), 8. 2 inches; 10 inches. 



1.-4. g^ 2(a-g) 

2. a + 2b — c. ac 

3. a'{x'-y){x + y). 6- 1- 

4. 3:e; + 5. 7. A $2400; B $2600 

8. a: = 5, y = 4. 



3. 

1. 2. 4. 2a"(a~a:). 7. A 36 years; 

Q 4 __ i^ 5 a + x B 18 years. 

16* ' ax ' 8. a; = 2, y = l. 

3. 2a — Ix. 6. 7. 



1. a*-i» + 2ic-c»; 80. 5. ^=13, y = 7. 

2. a + 9c + &-14c?-6g. 6. (y + 30)fy-5). 

3. a;* + a;V + ^y' + f»^3^ 7^ (a-2)(a-5) 

4. 72. a 420. 
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5. 




1. Szy — Sbx + Say-2ab 

— ac + ad. 

2. ^x'(x-B). 

3. 12a'&»(a'-y)'. 


4. 

6. 
7. 

6. 


x'-i 

x'-9 

h 6. $26|. 

2h. 8m. 34^8. 


1. a + b + c. 

2. 2o'-lla'&-2o&' 

+ 26» + 8. 

3. 3?-x'f + x''/-f. 


6. 
6. 
7. 

7. 


4. 

2a:'+l 
a;»-l 

a; = 3, y = 2, 2=1. 
$900. 


1. 4v)f. 

2. ar. 

3. l + 6a:+16a;'+28ar' 

+ 27a;*+18a;'. 

4. a;* + 2a^y-2a;y»-y*. 


6. 
6. 
7. 

a 

8. 


a:» + (i + c)a; + 6c. 
a + 6 
a — b 

8- 

20 years. 


1. 1|. 2. 60. 

3. Tf-x-x' + y'. 

4. Twpa;' + {mq — np)3? 

— (mr + nq)x + «»". 


5. 
6. 
7. 

9. 


l+a;'+4y-a;+2y+2ay. 

1. 

320 yards by 180 yards. 


1. 27. 

2. a;*»-2a;Y + 2y". 

3. a(x-l)(x+iy, 


4 

6. 


(a'-J')(&' + c')(e'-o') 

(b-c). 
x — y + z. 



{a?+9dr){x+Za){x-^); 6. -a:-2y+4. 
(2a+3)(4a'-6a+9); 7. «(6<t-^) 
(x+mx+2). 6b -a. 

a 46iand23J. 
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10. 

1. 26. 6. 2a + Sx. 

2. Ss/'-Sx' + Sx-S. ^ 2ab 

3. 2a'*-2a;»*. ^ a + b 

^ x^ — Sx — T/. 8. A 40 years; B 20 years. 

5. (af' + f)(x' + i/')(x' + y')(x + y)(x^y)) 



ix+7)(x-l). 



11. 

1. iO. 5. (2x-b)(x + l); 

2. 2x* + ia^ + ^x+i. (a + b-c)(a-b-c). 

3. l + 2x+Sx' + 4:x' + bx\ 6. y'^ + wy + m*. 

4. -Qx". 7. 7. & $3.75. 



12. 

16 ^ 2 ^ 



2. -:z:-2y--4. 

3. Sa'-2ab + bb^. 



6. 5. 

7. JL. 

4 66 years. 8. a; = 7, y = 8, z = 9. 



13. 

1. llrr»-5a: + 4y. 6. 13. 

2. 2a: + 6a+13&-7c-13. 6. (z + ar-y)(z-a? + y). 

3. 27rr»-36ar^ + 6a:y + 24a: ^ a; + y . 

-y»-4y' — 8y — 8. ' y 

4* a: -^2. 8. x = l, y = -l, 2 = 2. 
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14. 

1. x' + x-i. g b 

2. a^ — 2. ' a-b 

3. (a; + 7) (a: + 13). « a'ix'-a') 
4 52, 34. a;^(a;* + aO' 

7. a: = 36, y = 30, « = 25. 

15. 

1. a^-4a*& + 4a'&^ + 4a»&»-17aS*-12Jl 

2. ar*-aa; + ^>*. 

3 2a, 26 5. a: = 4, y = 0, z = 5. 

* b a' 6' (x-z-ar\^) (x-z+a-y), 

4. 2f . 7. 0. 

16. 

1. a — b feet ; north ; south. 6. 2 (a; + a). 

2. 8a:-- 8. g y 

3. a + ^b — c, * x+y 

4. a*(a-35»)(a + 3&'). 7. 3. 8. $3, $5, and $7. 

17. 

1. ' (a + ^> - c) (a - 5 + c) (a + S + (?) (a- 5 - c). 

2. a;(2a; — y). 6. a; = y = 5. 

3. 56 -5c. 6. 49, 42. 

4. ar*-a;y + y*. 7. 4ar»-4a;+l. 

18. 

1. {a — b + c)^+{a'\-b — c)xy—{a — b — c)7^. 

2. x'-{a^+b^)3^ + a^b\ 

3. (2a; + y)(16a;*-8a;»y + 4a:'y'-2ay+y*); 

(5a:-7y)(a: + 3y); (3aa; + l)(2aa;-3). 

4. a. 6. 30a:(l-ar)'(l+a;). 6. a;-l. 7. 2|. a 24 days. 



ANSWERS. 



19. 

1. ouxf"^ + ao(f^ — (a — &)a;"'~** + cuxf^~^\ 

2. --(Sab + b'). g^ 4a»~3a&-y+4a 
n a + h + c 4a + ^ 

a-b + c rj ia'-2b)(2a-b) 

4. 0. "a * 

5. a — 3 &. 8. 64 square yards. 

20. 

1. 2a^^-4:aH^+2b''^, 4. (2a:-l)(2a: + l)(4a;*+l) 

2. arCSa;*-!), (16a;*+l) and(a;-9)(ar+2). 

3* -1- N 6. 1. 6. ^. 7. 28. 

21. 

1. (a-a;)'(a + a:); (a;-2y)(a: + 2y)(a; + 3y). 
2 1-a: 4. 1. 

a;(2a;-l)(2a:+l)' 5. B,3?-Ux + &. 

Q a + 6 6. 7 + a;. 

■ ah{a-b) 7. $240. 

22. 

1. (aV+fy'Xaar + lyXaaj-ly); 

5a; (3a; - 6y) (9 a;' + 3ia;y + h'f) ; 
2a(5a;-3a)(2a; + 3a). 

2. g±^. 4. 7. 
3.-(.+2y)(a;-2y)(.+3y). ^ ^"^ '' ^ ^*^^- 

23. 

L -1. 6. a; = |, y = |. . 

2. ia-iJ + ic-iVt^. 6. a;»-a; + i. 

3. a;*+2aa;'+3aV+2a'a;+a*. 7. After 8 hours ; 38 miles 
A 3? — cuc-\-d? from the starting-place. 

x-\-a 
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24. 

1. 42. 4. 4:x(x — y). 

2. x'-ex + d. 5. x = 1, y = 5. 

3. 2a5. 6. 104. 



25. 

1. (^^-rry^^O (^'+a;y+yO (x'-xy+y') (x'+y') (or+y) (rr-y). 

2. a'-Sb'+Se". g 4a-5 

3. 2a;X2a; + 3a). ' 2a -3c 

4 g + g 6. a; = 1, y = |, 2J = |. 

' a~c 7. 75. 



26. 

1. a? = 4, y = 6, z = 8. 6. a'* — 2(xa; + 6a:— a:*. 

2. 2} miles an hour. g 2 a; 



3. a;^-2:z:+l. 4. 21. a:+y 



27. 

1. 2ay'-(3a:'-a)y' ^ ar 

-(r^-a')y + 2a*ar». ' ^ + / 

2 a'-4^>^ 6. 25 and 26. 

a ' 6. 134^ miles. 

3. a + b. 7.*a; = 24, y=12. 

28. 

1. ^ + ^+a:'; ^, 5. ^. 

l — ar 2a 

2. 6ar*~(3a'+12)ar» 6. A 62 h. ; B 93 h. ; 155 h. 

-4aa; + 3a». 

3. a — 2/. 7. a; = 5, y = 2. 



ANSWERS. 



29. 

j^ a' + x' 4 x(x'-2x+l). 

2 ax 6. a:, x~2y, x-{-2y, x{x~2y) 

2. 1 x{x^2y\{x-2y){x-\-2y) 
\ — x-\-t3^ x{x—2y)\x^2y). 

3. a: = 3, y = 4. 6. 52. 7. 8. 

30. 

2. a^-\-h\ 6. x = \ y = 3, 2 = 5. 

3. ?!--?i. 4 5^. 7. 35; 14. 
X G? h 

6. 3a- 5. 



31. 



ma — nb na—mb y 

3. a; = 2, y = 3, z = 4. 6. f 



— (a+6+c)a:. 



32. 



2. 2(2^:''+ 7a; + 3). 5. a:=10, y = 6. 

3. 1. 6. 07 = 7, y = 9, z = ll. 
A ac, 7. 588 and 708. 

h 

33. 

1 2a' g 7£ 
* ^»* + 26' 6 a' 

2 a: = 2£±^ ^o^j^ 6. a;*+2aa;»+3aV+2a»a:+a* 

6 + c'^ 2> + c' 7. -25(3a + 5)(a*-26'). 

3. a; = 5, y = 4, 2 = 3. 8. 25; 15. 

4. 0. 
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34. 

2. ib\a + xy; g a' + b" 

216 a'bV (a' -x'f. ' aV + a'b* 

3. a^-l. 6. x = 6, y = 4. 

^ 2 + 2x + x' 7. $140, $60, $70, $20. 

.B + 5x+Sx' + 3^' a 32aJVA -343a'J"c« 

8la*b'*<*. 

35. 

1. 0. 4. 144a(a'-9). 

2. o+i. 6. a:'-4a;-21. 

' «-* 6. 10p.m.; halfway. 

3. a:=j^ = z= 12. 

36. 

1. O. g^ a + 2 

2. 03^ — bxy + cy'. 2 

3. a — 5. 6. A's age 45 ; B's age 20. 

4. (a?+c^)(af+a?){a^-^). g. ^ + 3«+3* + i'. 

6* 5 a a' 

37. 

1. 1. 4. 24ib7l2J. 
2 a5(o4-5y 6- a;'-i^+i- 

3. a; = 4, y = 5, 2 = 6. " y y" a^ 

38. 

a» 6» ■ 5. ^• 

2. a:-|r3. «~* 

14^ ^4 6. A $3700; B $3300. 

^' ~^rT- 7. 8a'-36^+54^-§. 

X or T 



" 














39. 


oJc 






4. iL_35. 5. 8a;-8. 
35 a 


2. 24. 






6. ic(a'-l). 


3. x = 8, 


y= 


12. 


7. A 116; B 109; 114. 
40. ' ^ 



1. 36(2a'~a^^»-2a^H6'). 4* l-2a: + 3:r^. 5. |, 

2. 3a + ^>. 6. a; = 6, 3/ = 3, 0-^8. 

3. 8(l-a;)'(l + a;)(l + a:^). 7. 43^ min. past 2 o clock 



1. l-i^-2^y«. 
2 l + 5a 

' 3(l + 2a) 

3. a; = 3, y = 2, 2 = 1. 

3 36 "^3 8* 



41. 



5. 2:^ miles from one end ; 
1^ miles from tke 
other. 



6. 



a» , a^^» , 2ah^ , 8i^ 



8 ' 2 
7. 3a. 



27 



1. -i§-. 

2. a; — y. 



3. a~\ 

4. i 



42. 



5. a; = 1|, y = i, z = l-^V 

6. 2 + 4Va. 

7. 13^ inches. 



43. 

1. (9a;* -a: -3) (a: + 6) (a: + 5). 

2. a;* — 2a; — f. g \jz-\-xz-\- xy 

3. a; = 10, y = 8, 2 = 6. ' 
4* far* + 3aa;-Ja*. 
5 4 " 2a;-l 

' 3(a; + l)' 



7. 



yz + xz- 
a^—x 



xy 
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44. 



2_ J6a£_ 4. (j^ + yO(a; + y)(ar-y). 



(2a:+l)(2a:-l)' (a+xf 5. a + 2b + c. 
12'*" 12 "^12' 7. 18, 22, 10, 40. 



1. 



45. 
5.-1. 



(l+o)(l-4a') - a»*» Sab , 3 



2. -l + Sa*-3!'. ^ 64 16 "^406 <^6' 

4, (l+ar)(l-a;)'(l+x'). 



46. 

aa^ — ax ^ 4a*— Si 



2. 



a^x — a'-x' 8a + 3ac-3 

a: — 3 6. Father's age, 50 ; son's 

2a;' +5 age, 25. 



3 2a:'-3ay-2.v' 6. a; = 17, y = 19. 

4a;y ■ „ 2x(l + oa^) 

2 + ax-2a^' 

47. 

1. a}'-!. 4. a; = 2, y=l, « = 3. 

2. 2(2«'+7ar + 3). 5. $3J. 

3. (a;'-l)(a:'+l)(a:+l)(a:-l). fi. 42. 

48. 

1 de + iy . 2a; + l - x + 2 

2 5a; + 3' ' a; + 3 
2. a:-3. , ^ , 

5a; 6. " + "* - 0. 

^" (a;+l)(2a;-l)(3:s + l)' ' * + ;»'' 
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1. .. ^- 

' ^ aV-ha}' ^ a!h-ab' 

3. a; = 6, y = — 5, 2 = 5. 

.2 2 

4, ar = ^ , y = ^ , z = - 



5. ar=12, y = 30, z = 168. 



50. 

1. After 8 hours ; 38 miles from the starting-place. 

2. 860. 8. A $8; B $4. 

4. 2 hours 24 minutes ; 'TlJE hours. 



51. 

2. a'+^>»+c'+a^>-ac + ic. 4. 69; 81. 
a + ^3; 5. ± f . 



3. 



6 + aa: 6. 3, or — 1. 



52. 

1. 2S(a: + y). 3. 3(aar+2). 6. 3, or-|. 

2. 22. 4. ± -. 6. 40 yds. ; 24 yds. 

o 

53. 

1. 24a'6'(a»-J'). 4. 8a:» + 4a;iy* + 2a:ly + yl. 

2 - 2a' 3 _J_ 5. 7, or -2. 

■ o*-a;*' ■ 32cV 6. 25; 20. 
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54. 

1. ar = — 5, y = 6, « = — 2. 4. aH + ar4y-*+y-l 

2. $180; $150. 5. ^^. 

3. £. 6. 5, or - ^. 

55. 

1. 36x^(x'-y'). 3. Z</1; 4V2; 2^^. 
2 a;-3ar'+3a;' *• x'-ax-a\ 

(l-xf ' 6. 18\^. 6. 1, orlOf. 

56. 

2. 2ax</T2^\ 6. 2^, or-4t^. 

3. 13\^. 4. 1. 6. 858 yards. 

57. 

1. ar-y. 4. -4, or -21. 

2. V2. 6. a; = 4, y=-5, 2=6. 

3. $60, or $40. 6. 1540; 880; 616. 

58. 

1. 13. 4. |<^. 

2. a(a' - 1) (a + 3) (a - 6). 6. 6, or 3. 

3. 147 miles. 6. A $1800; B $1600. 

59. 

2. -f 6. a-2a; + 3. 

3. a:* — 2. 6. 54^ minutes past 10. 

7. 4, or-1. 
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60. 

^' ^- 4 x+^ + 1 



5. 12. 6. f 

i, x' + T. 7. 2 miles an hour. 



y 



61. 

1. 2, or— f 6. a'+J'+c'-ai-oc— ic. 

2. ?. ^" **-*+*• 

a 7. The first pipe 6 minutes, 

3. a; = a, y = i. and the second pipe 4 

4. 12a; — 5. minutes. 

62. 

1. 6a*+25ab-lSac-b' + c'; 100. 

2. ar' + a^+l + i+i- ^^ «-2*'-3«'. 

^'2^^- 7. 1, or If. 

4. 4a;-l. 8. 32^ minutes past 3. 



63. 

L 3f 4. a;* -7a? +26 a: -40. 

2. a; = 3, y = 2, 2=1. '6. 6. 



3. 1, or^. 6. $125. 



64. 

, 18a? + 26 a; -14 a. < ^ *' t 

^ 2(a;+2)(2:r+iy *" " + 2^ 8a'' '^• 

2. |a?-ia? + l. 6. a + ^-2c 

3. (a'-b)(a*+b)(a-b). ' 2(a + 6) 

6. 8f, or-4. 7. 41; 14. 
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65. 

. ji_ 4.a; = 5, y = 4, 2 = 3. 

' Sx 5. 2x. 

3. 3. - a + b 



66. 

1. 520; 480. ^ m + l-L 

2. 2^±1. ., 3a *" 36 

3. 5a:»+l. 6. J,or-l. 



67. 

1. y = -^^. 4 '^-°^. 
^ l + a;" a + 6 

2. 1. 5. a:=ll, y = l. 

3. d"*". 6. 4 miles an hour. 



68. 

1. «_J; _ 4 ^^ 

2. \:^^x^^-\x^-\. 5. a; = 6, y = 15. 

3. ^ + 5:r+6. 6. ^_^ + 9A'-27i'. 

^ ^ 27 c^ (u* aV 



69. 

1. a; = a, or a; = J, or a; = c, or a; = rf. 

2. (to + n + j9 + j) (m — M — ^ + !?)• 3. 12. 

4. A $5000 ; B $5000; C$10,000. 5. a-y. 6. a+6, orO. 
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70. 

1. «. ^ 2(^+2) 

3. 2a:*— 3a; + 4. 6. x = i, y = |, z = {. 

4. 1. 7. 3|,or-4. 



71. 

1. iy:a:«_||a;. 4. 760 English; 376 French. 

2. -. 5. - — ^, or r- 

1 — x* 2a — 4 2a + 4 

3. a + 4 + c. 6. 4 miles an hour. 



72. 

1. 1. 3^ a« 



2. :, + f -_^, etc. ^^ 

4a; 32a:» 

. 4 — c c — a a — 4 

4. x=- -— » v=z :r— » z — 



b + c — 2a '' b + c — 2a b + c — 2a 

5. — 4, or — 21. 6. a: — 2. 

73. 

1. Vc. 5. a;= =bVwi*+n'. 

2. (a: — 4) (a: -6) (a; + 11). 6. 4a:*+6aa: + a. 

3. A. 7. -8i. 

4. 8,6. 





74. 






1. 12^ yards. 


3. 2. 


5. 1. 


6. J,or-i 


2. 26; 25. 


i. x+l. 




'• (^y- 
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1. -A. 75. 

2. Q, a-».^\ (a\ V^\ at, a»Xa-^), K V^, </^% 

3. a;»4-l + i. ^^ "*'**-. 

ad' 6. 15 miles; 2 miles an hour, 

4. a: = 111, y = 77. 7. 4 miles an hour. 

76. 

1. xi-x'-^xi+6x-2xh. 5. 24V3. 
2 65 ^ X 6. a*6i 

'a * y* 7. 16f , or 20f . 

77. 

1. 4 hours. 4. 36 feet a second ; 30 feet 

2. 2 a, or 26. a second. 

3. ^(_l±V5). 5, I, or i 

78. 

1. a' + a-a-*-a-'. 4 a«+^« 5. A $160; B $400. 
3. 4. alfii ' 6.a: = ±5, y = ±3. 



79. 

1. f 4. 7; 8. 

2. (a-l)(o+l)(a-2)(a+2). 5. 134|- miles. 



3. (^Lzri^. 
26 






6. -l(-J±V6'-4ac). 
2a 


1. 100 lbs. 






«-» a = c. - 
80. 


2. -4480 a' 


•6". 




6 ^~" or * + " 


3. 4«i'+|m+l 


. 


"• 2J-a' ' 26 + a 


4. x — a. 


5. 


,5a:y'«'. 


7. 5; 2. 
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81. 

1.0. 5. ar = 6, y = 5. 

2. a;» + y»+2». 6. 12; 13. 

8. 20. 4. 4. 7. ix+l){x-2Xx+i)(x+i). 



82. 

1. 4. 4. X. 

2. 10. 6. ix'-V^. 

3. a* — 6*. 7. ar = y = 2, or — J. 

5. — -- ± —-•\/b' — ^ac. The roota are real, equal, or 
imaginary, according as b'>iac, b*=iac, or b*<,iac. 



83. 

1. a; — 1. 3. SJdays. 

2. g£.^»/^Jj5. 4. §(2±V^rp4). .5. 3. 
250c a^ ' 

6. a»-18a''a:+135aV-540aV+1215aV-1458ae'+729a;». 



84. 

2. Q^-^ & lemiles. ^' ^ = *' y = t- 

1 — ga:* 7. 2a — J, or a + 2i. 



85. 

2. 2 + 3a? - 40 'V *• ± 3, or ± 1. 

l + 5ar • b*\b* 5. 5-2V2. 

6 1 15.V I 45^* 135.V' 405.V* 243y' 

4 "^ 8 32 256 1024' 
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86. 

1. 2a + 6b, or a~Sb. 4. 16ar*— 96a:»y + 216a:»y» 

2. ^ + ^ 3. 2. -216^ + 81/. 
' 1 + a:* * ' 5. 7 hours ; 5 hours. 



87. 

1. 9. 3. 1. 5. 32,^ minutes past 6. 



c(a — b) 

88. 



2. 16. 4. £v«JZZ>'. 6. 3 inches. 

a 



1. i^^^^(2a;)»(-5y)' = -14080000:^y'. 

4. The carriage, |300; the horse, $375; the harness, $45. 

5. ^-36, or-(5a + J). 







89. 






1. ± 2, or ± 1. 




3. 


-iaib-i<^. 




2. 0, or a. 




4. 
90. 


x = a, y = 0. 


5. 300 


1. ±9a-«i'c». 




5. 


6 rods. 




2. Vs. 3. 


ai. 


6. 
91. 


x — S, or3|; y- 


= 2, or If 


16 
2. Eate, 20 miles ; 


'^ h' or '■ 
a' 4 a' 

distance, 140 miles. 




5. 9X8X7X6^3.^ 
1x2x3x4 


4*Xa:*X 


f- 
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92. 
4. 



1. ia. 

2. -y* 

2x(x — yy{x + i/) 6. a:=2or}, y=2or f 

3. ar-*y*. 6. 6 miles an hour. 



/ 2ab Y 



93. 

1. (e?-a)V6w. 4. 72 feet. 

2. 2x(a^ + xy + f). 5. The former. 

o 2a — & Sa+2b 6. a; = 4, or2; y = 2, or4. 

d. , or 1 

ac DC 

94. 

1. a; = d= 2, or ± V2 ; y = ± 4, or i 3 V2. 

2. _?^; ^. 5. a;»-13r. + 42=0; 6,or7. 

3. 6, or 6J. 6. 84 ; 48. 

95. 

1. m = 8. g y^ 

2. 6. ■ (bx)l 

3. 25; 20. 6. :r - 1. 

4. 3, or f (- 1 ± V=^), or - -^7. 



96. 

, oi^ + ^y^ + z^+2xy + xz~2yz 
1. _ 



2. ^; 918«'iV,^. 5.Eachroot=-^if6'=ao. 

4. a? = ±:f orifcVJ, y = ±:ior =fV2. 
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97. 

2. 89 + ^^^ ; 19.726 3. 4, 1, 3f, or If 

4. Distance, 15 miles ; and the rates of walking, 3, 2i, and 
4 miles. 

98. 
1. .^(V2 + V3 + V5). 8. 1, or ^. 

^ _l 4. a'-b\ 

1 — a:* 5. a;=5, orf ; y=3, or— IJ. 

6. 16a;'^-16a:*y»^/i*+6w*■v/?-y^/?+^ 

lb 

99 

1. 0. 4. 12, or 3. 

2. l + 2y-i-3y-f + 4y-^ 5. a-2b ^^_^ 

2a — Sb 
3 16^*_32^ , 8^_8£fy , ^ 
* / 3^* "^35^ 27"^ 81' 

6. The volume of the 6-inch sphere is equal to the sum of 
the volumes of the other three spheres. 

100. 

- 2 Va" — x" . ft ^. 1 

1. -J 4. — 8, or — |. 

„ c . T ^ 5. 3 hours, and 5 hours. 

2. 6.414. ' 

3. x'—2ax + a^+bb = 0. 

101. 
^ 52 4. a;=4or— i,y=lor-31 

' a'b'c 5. 2. 

2. 5, or-lU. g 2 10 , 18 

3. i(6+7V3+3V7+2V21). ' x-l x-2r x-i 

„ 1 hx . 5a;* Sa:* . 5a:* a:* 

2 "^ 2 4 "^ 16 32 
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1 _M. ^°^- 

* 3c»+' 

3. a: = 4, or — 1 ; y = 1, or — 4. 

4. 19, oris. 

6. x = l,ori-VZ. 

6. l+^x + ix' + ^3^ + ^3i'+ 

. 1x3x5 (2r-l) 

"•" 2x4x6 (2r) 

103. 

1. */^Ti 8- ±f 
\^irj" 4 $2704; 1103. 

2. x-*-x-'y-* + y-: 6. -.p^a-Vi" 
6. a; =±2, or ±|V3; y = ±6, or ±-»^VS. 

104. 

1. ^4000. 8. 1, orl±2Vl5. 

2. 16+4V2--4V3-V6. 4. 24 inches. 6.715^1^, 

13 (3 a;)" 

1 1,4 



6. 



6(a;+l) 2(x-l)^3(a:-2) 



105. 

1. -v'a' — 6*. 4. ar = 7,-l,or3±V^. 

2 _a»i_ J. _ _ow»_. y = l,-7,or-3±V^. 

n — m n-\-m 6. —1. 

& ±5, or±3V2. 6. -1,400,000 a". 



106. 



21a 



I- -^- 3- 3,-i,t(5±Vl329). 

2. 5 + V3. 6- 3, 5, 7. 

6. l + x-^x'+\a*-i3* + 
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107. 

1. 460 + 11V70. 4, a;=±5, y = ±2. 

2. a' bid. 5. 13, or 7. 
3.-8.-4. 7 10a;' 

243' 

108. 

1. 6\/3— 13. 3. a:=2,or-^; y=|,or-f. 

2. 4,8,12,16,20,24, 4 60. 5. 5i- 

g 1 1 1 y 625a:' 

4a'(« — a) 4a»(a; + a) 2a\x'+a'j ' 54 

109. 

1. 24, 44, 80. 3. 16 and 12. 

2. a, or *(a + J). t" 7 ^■ 

a 0. f. 

6. l+^x' + i^x* + ^3^ + Ui:t/> + 

I 3x5x7 (2r+l) ., 

2x4x6 (2r) 

110. 

!• «***• fl 2«(2w-l) (w+1) ^ 

2. J(14-4V10). 8- ^ 1x2 n ''■ 

3. 4, or - 1. 1 ^ 

111. 

1. 1. 2. x + S. 3. 10 per cent. 6.2,4,6,8,10. 

112. 

1. a; = ± 1, or ± 4 ; y = ± 3, or ± 2. _ .^- 

2. 126 officers, 4000 men. 4. ar-3, - i^, ot —2-^^^. 
8. 1, 3, 5, 7 6. 21. * 
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113. 

1. a; = db 2, or db 3i ; y = ± 3, or ± 2J. 

2. f|Vl5. 3. x = -3^. 5. 15 inches. 

114. 

3 2x'-Txy + bf ^ , 6_ 1556,100. 

a^-5xy + S^ ^ 

115. 

2. 2620. 8 j._ l±V5 

2 

4. The means are 11, 16, 21, ; and the sum is 402. 

5. 200 miles. 

116. 

1. 3. 6, 9, 12, 

2. x = ?^:hiy/a' + 2ab-Sb', y = ^-=^ 

2 ^ 

=F }Va' + 2a6— 3i'; or a; = y = 0, or a + &. 

6. The scale of 9. 

117. 

3. x = l, -3, 3, -1; y = 2, 10, -10, -2. 

4. 2. 5. 0. 6. 16 inches. 

118. 

1. 2t,4i6i, 3. x* + 4x'-9Q = 0. 

2. 3,|,^,-.-; orl.|,TV. 4. ?1250. 

36''±V36(4a^-6') -36' ±V3^>(4ff'-y) 
^' * = - 66 • ^ = 66 

119. 

, . 16,4,1 

1. ±2a, or ±aV^6. 4. y=^ + -+l- 

2. 7, -4, J(3±V349). 5. 6, 54. 
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120. 
3. 2f. 4. 15, 3. 6. 16. 

121. 

1. 288. 2. 9, 12; or 1,-4. 8. b' = bac. 

5. 25 cents. 

122. 

J _ —acdf\/a^be-\-bd—cd _ —ab±. -s/a^bc -\-bd—cd 
b-c '^ b-c 

li b = e, X = y = ^ or 00 . 

2. 2o». 4. -^a-fb's*. 

3. ? 20_,_61 5_ 2520. 

2(x-l) a;-3 2(x-5) 

123. 

2* f fi Q *• ^ = ±^. 0' ±2; 

'*• ^' 6, 9, y = 0, or ±1. 

3. 18 inches. 5. 30,240. 

124. 

1. 100. 

2. 2, 8, 32, 128; or 16i, 28J, 46J, 78i. 

3. 5, 3±V2. 6. 814. 

4. a = 3, -i y = 2,J. 6. 10 and 10} miles per hour. 

125. 
I. 25. 2. ^4^. 1. ^, <r,. ^ Equal amounts. 
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25 



2. 
3. 



a(m-\-n) 



V2w' + 2«' 
a; = ± 10, y = ± 5. 
f i I h 0, -i, -I, -f, -f 



126. 

5. 1, 3, 9, 15; or 16,8,4,Q 

6. 123,410a*. 



L 
3. 
4. 

5. 

6. 

I. 
2. 
3. 



127. 

9 + Jf V6. 3. 12, or 8. 

a; = 8, or 4; y = 4, or 8. 4. 5, 7, 9, 11, 13. 5. 16. 

6. a; = -i(y-l) + |(y-l)'-TV(y-l)' 

128. 

6-6-v/U 4. 6, 8, 10. 6. 1536. 

l,0Ti</S. 6. 10x5»x«'. 

240 feet, very nearly. 7. Septenary. 



129. 



a, ^a'-b', 



2. 24. 



a; = 5, -3, orl±iV=88;y=3,-5,or-l±iV-88. 



a* , 8o'a; , 40oV , 160aV , 560a'a;* 



81 ' 243 
6 



729 
1 



2187 
12 



6561 



7(a:-5) 5(a:-3) ' 35(a; + 2) 



7. [6x13. 



130. 



=h 6, or it 4 V2. 
8 feet ; 4 feet. 



4. 5 days. 5. 12. 

6. -2, 00, 2,1, f. 

7. ea-'*a^\ 
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131. 

1. }(3±V5). or i(9±V=^). 

2. a: = ±2, or ±|V3; y = ± 6, or ± Jf VS. 

3. 8. 6. l + 3a; + 4a;' + 7a;*+ll«*+18a* + 

4 10,12,15. 6. 84. 

132. 

1. \{Z.+ 2<M-2-V^). 5. 16. 

2. 16, or (-V-)*- 6. [7x14. 

3. a;=(a±6), y = {a^l). 

4. 3,->^,J^, ; and5.J^,Jf 

133. 

1. a; = |, or — I; y = 3, or — 5. 

2. 78 miles. 3. ^^{'^ + ^) . 4 A- 

5. 3_^_ 3_^^ ^ 



2(3: -6) 5(a:-3) 10(a; + 2) 
[12 [8 [12 [7 

i4l''[3J5= [il''l2l5' 



134. 

1. 4. 4. 2, 5, 8, 11. 

2. 5, or -30. 5. 2,8,32; or -2, -8, -32. 

3. a: = 9, 3, -6, -9;y=3, 9, -9,-6. 

6. _lx3!x_id_. 
2X4' a»cia:« 

135. 
1. V524288. 2/«^^«' + ^^f>. 3. |-^- 4. 49, 1. 

5. x = y-l + 2(y-l)'+7(y-l)'+30(y-l)«+ 

6. 6 [4 [4, 
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136. 

1 [^ IT - [36 135 

2. 64. b i> 

3. 16,24.36, «• ^ = y + |+|+- 



137. 

1. 1, - J ± iV^. 3. 33. 6. 44,330. 

2. a; = 5, or-3i;y = 20, or-15. 4.194. 6.123,225. 

138. 



1. x = 0, or^[a + 2d=Vfl?"^^]; 

y = 0, or ^ [a + 2 =F V?'=:4]. 

2. At 7 hours 48 minntes, the first time ; and then at inter- 

vals of 2 hours 24 minutes. 

3. if. 4. 44,100. 

5. a; = y-y>-|-y-4y + 14y«-30y' + 



139. 

1. a:=}a[d=V^^±V3], y=Ja[±V^=FV§]. 
9 in IJQ *• 3,2,1,4; or 1,8,3,3. 

'iMo- 5.. = ±1, or 3^^. 

3- mi- 6. Hi- ^ 



140. 

1. They are reciprocals. 

2. a; = ± 2, or ± V— 1 ; y = =f 1, or =f 2 V— 1. 

3. 2.00498. ^ „ , „ ^ 

1 + 3^ 6- 2-.-^+2^-. 

(T^'' 6. a: = 9, y = 2. 
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141. 

2. 3, -6, f 4. 146. 5. 15.68. 

3. loga + — logc + cologft+icologd 6. 1.0788. 

142. 

2. 2, -4,12, -f 4 5.81238-10. 6. 0.01987. 

3. 9.00000-10. 5. 0.02524. 

143. 

2. -3,-4, J. 3. 0.87174. 4 0.71426, 5. 1.537. 

144. 

1- i i l -t- 3. 31.1. 5. 2.57. 

2. \. 4 39.99. 6. 10 years. 

145. ^ 

1. 3, 2,-4. 4 0.04. 

2. TinlW. fk. 243. 5. 0.0001129. 

3. ^. 6. 5.593. 

146. 

1. 2, 4, -3. 3. 0.1941. 5. 0.585. 

2. 0.5646. 4 1.703. i $613.70. 

147. 

1. 6. 3. 0.0001404. 5. 4.429. 

2. i. 4 0.2929. 6. 36.7 years. 

148. 

1. -4. 3. 2.94444, 3.13549, 3.36730, 3.43399. 

2. 0.4266. 4 8.058. 5. $29,979.30. 6. 9.588. 
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149. 

2. 1, -1, 3,^i, m-n, -^. 3. 1.816. 

4. 1.067. 5. 0.69897, 1.04139. 

150. 

1. 1, 5, -1, 0, w, '^"'^^ 4. 1.18329. 

m 

2. 139.8. 5. 1.60529. 

3. 0.2372. 6. 66f years 



(\ 
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Exercises in Arithmetic, .80; Answers 10 

Exercises in Algebra, .70; Answers 25 
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Teacher's Ed., Complete, .90; Parts L, IT., and III., each, .30 
Plane and Spherical Trigonometry and Tables 1.00 



Copies sent to Teachers for Examination^ with a view to Introduction, on 
receipt of Introductory Price, 



GINN & COMPANY, Publishers, 

BOSTON, NEW YORK, AND CHICAGO. 



--^- 




v^. 




f jr jr w .^ 



^ ;.ii 



^' 



